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Summary 
The Television equipment and antenna stock in Penrith households study was 
conducted for the Australian Communications and Media Authority (the ACMA) by 
McNair Ingenuity Research and Australian Digital Testing (ADT). The findings from the 
research will assist with future technical planning of digital television services and 
informing consumer advice on digital television reception-related issues.  
 
The study involved in-home audits of television set-ups and antenna systems in a 
random selection of 302 residential households in Penrith, NSW (postcode 2750).  
 
Research conducted in Bathurst and Orange in 2010 confirmed the utility of this 
methodology in providing accurate information about antenna systems. It also 
provided the opportunity to record additional information about television equipment to 
give a snapshot of the currency and suitability of television receivers being used in the 
home. 
 
As the quality of digital television reception is a combination of a number of different 
components—including signal coverage, the antenna system, cabling, and receivers 
(television sets, set-top boxes, and personal video recorders and other devices with 
tuners)—the study aimed to record as much detailed information about reception 
equipment as possible. 
 
Penrith was chosen for the study as it represents an outer metropolitan television 
reception area.  
 
Introduction 
Switchover to digital television 
The Australian Government announced that all free-to-air television broadcasters in 
Australia will complete the switchover from analog transmission to digital-only 
transmission by the end of 2013.
1
 The switchover will occur region by region across 
the country. It started with Mildura/Sunraysia in north-west Victoria in June 2010, and 
was followed by regional South Australia on 15 December 2010, regional Victoria on 5 
May 2011 and regional Queensland on 6 December 2011. Metropolitan areas will 
switch in 2013. 
 
For most viewers, digital television provides the benefits of improved picture and 
sound quality and greater program choice. To benefit, households need to obtain new 
equipment to receive the digital signals and, in some cases, upgrade their antenna 
system. 
 
On completion of the switchover, the Australian Government will be able to restack the 
frequencies used for free-to-air television to make better use of the available 
bandwidth. Restack refers to the reassignment of digital services following analog 
switch-off from higher UHF frequencies to lower UHF or on occasion VHF 
frequencies.
2
 
 
1
 See www.dbcde.gov.au. 
2
 Restack means the reallocation of the digital channels following analog switch-off. The broadcast channels 
are reassigned to free up spectrum for other uses as part of the Australian Government’s ‘digital dividend’. 
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Several studies have shown that the vast majority of Australian households are ready 
for digital conversion. However, the restack of channel frequencies requires a more 
thorough understanding of the quality of reception across the various transmission 
bands—particularly in outer metropolitan areas such as Penrith, on the edge of 
Sydney. 
 
Penrith was of particular interest both because of its distance from the Sydney 
broadcast towers at Gore Hill, Willoughby and Artarmon
3
, and also because there was 
anecdotal reporting that many dwellings in Penrith have antennas pointing to the 
Illawarra transmission site—perhaps because this gave them better reception. 
 
Objectives 
There were two aims to this research: 
1. To explore the quality of reception from a consumer perspective to help finetune 
technical planning assumptions for digital services and future channel 
assignments. 
2. To help inform consumer advice on digital television reception-related issues.  
The findings from the research will assist with future technical planning of digital 
television services not only in Penrith but also in other similar, fringe metropolitan 
reception areas. 
 
Method 
To meet the research objectives, McNair Ingenuity Research conducted a telephone 
survey of 302 households in Penrith. This survey included questions about appliances 
in the household and whether a technician had given advice about digital reception in 
the past. These interviews were conducted if the household also agreed to an 
inspection appointment with Australian Digital Testing (ADT). ADT then sent a 
technician to make observations, take photos and, most importantly, to take signal 
quality measurements from the wall plate. These were later evaluated and reported 
on. Households were also provided with a report on their digital reception. 
 
Key findings 
Dwelling type and topography  
Digital reception quality can be influenced by a number of factors in the immediate 
physical environment of the receiving antenna. These factors include whether there 
are trees or large buildings in line of sight of the broadcast towers, and whether or not 
householders share an antenna because they live in a multiple-occupancy dwelling.  
 
McNair Ingenuity Research assessed each dwelling on these key criteria. The results 
show that, in general, only a small proportion of inspected households would expect 
their television reception to be negatively affected by the built or natural environment 
where they lived. This is because most (86 per cent) of the dwellings inspected in the 
Penrith area were detached houses and most (98 per cent) were located in suburban 
streets. About three in four were on flat or level land, though about four per cent had 
trees in the line of sight of the Sydney or Illawarra broadcast towers.  
 
Television sets  
To understand the digital reception in Penrith, the researchers needed to understand 
typical television use and the incidence of use of digital tuners. Most of the surveyed 
dwellings had at least two televisions—the mean was 2.4 televisions per dwelling. 
3
 Referred to from now on as Sydney broadcast towers. 
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About a third (34 per cent) of these television sets were over five years old. 
Televisions over five years old are less likely to have built-in digital tuners. 
 
Digital tuners 
Eighty-three per cent of the dwellings surveyed had a digital tuner of some kind, 
whether it was a built-in tuner (60 per cent of dwellings) or a tuner device or set-top 
box attached to the main television (40 per cent of dwellings).
4
 In some instances, 
households had both. Households whose main television was under five years old 
were more likely to have a digital tuner than households whose main television was 
over five years old (95 per cent and 66 per cent respectively).  
 
Lower income households were less likely to have a digital tuner. To illustrate this, 60 
per cent with no digital tuner had incomes under $60,000, compared with 43 per cent 
of households with a digital tuner. 
 
To be ready for the switchover, householders need to know whether or not they have 
the necessary equipment to receive digital signals. Householders were reasonably 
knowledgeable about the digital tuners they owned. However, the term ‘DVD/BluRay 
player with built-in digital tuner’ appeared to confuse some people, with seven in 10 
households stating that they had one, although ADT observed that only one in six 
homes owned such a device.  
 
This experience identified the importance of illustrations to assist households in 
identifying the type of digital equipment they have.  
 
Number of antennas 
Preparation for the switchover requires householders to know if they have the 
appropriate antenna system. The study clearly showed that some Penrith residents did 
not know exactly what antenna equipment they had. For example, according to ADT, 
58 per cent of households had only one antenna, and 42 per cent had more than one 
antenna. This included one per cent with more than two antennas. Most of the 
residents with more than one antenna were unaware, believing that they only had one. 
Eighty-one per cent of respondents stated that they had one antenna.  
 
Those householders who knew the least about their antennas had moved into a home 
which had an existing antenna.  
 
Type of antenna 
The frequencies used for digital television transmissions from the Sydney broadcast 
towers are VHF6, VHF8, VHF11, VHF12 (Band III) and UHF34 (Band IV). The 
frequencies used for digital television transmissions from the Illawarra broadcast 
towers are UHF36, UHF37, UHF38, UHF51 and UHF54 (Band V).  
 
One question was whether households—those with an antenna directed to Sydney—
have an antenna or combination of antennas that receive both VHF and UHF. 
 
The results show that most households could receive both UHF and VHF. Households 
with one antenna typically had a combination VHF/UHF antenna, while those with two 
typically had both a UHF Yagi and a VHF antenna, or a combination antenna as well 
as a UHF antenna. 
However, a significant minority (11 per cent) of the inspected dwellings, had VHF 
antennas only and one per cent had UHF only, meaning that not all channels were 
likely to be received. 
 
4
 ‘Tuner device’ includes PVRs, DVDs and BluRay players with a built-in tuner. 
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Antenna age and condition 
Older VHF antennas may only be able to receive channels 0 to 10. Therefore, 
dwellings with older antennas cannot currently receive digital ABC signals from Gore 
Hill.  
 
According to ADT, the antennas used in the area were typically quite old, with around 
half being over 10 years old. This was especially the case for the VHF phased-array 
antennas. However, many householders did not know how old the antenna was, and if 
they did know, they underestimated its age.  
 
Most of the antennas (74 per cent) were in fair condition, while 22 per cent were in 
good condition. Only two per cent of the antennas were in poor condition.  
 
A small number of households had wall plate and cabling issues—six per cent and two 
per cent respectively. In summary, only a few Penrith households are likely to 
experience reception problems because of the condition of their antenna system, 
although some may experience poor reception because they are using an older-style 
antenna. 
 
Masthead amplifiers 
Masthead and distribution amplifiers are used in television systems to increase the 
level of signal received at a television set. A third of the Penrith households had a 
masthead amplifier on the antenna, which is a lower proportion than it should be for 
the area. ADT identified one in four (26 per cent) households whose reception could 
potentially be improved by installing a new or replacement masthead amplifier of some 
kind.
5
   
 
Digital reception quality 
ADT assessed the quality of digital television received by all the households in the 
study. Each household was assessed as having adequate, marginal or inadequate 
digital television reception, based on the quality of the signal measured. This 
assessment was in line with the requirements of the Australian Standard AS/NZS 
1367:2008. 
 
The criteria are shown in Table 1. To be judged adequate, all five channels required 
Modulation Error Ratio (MER) measurements that were over 25 dB or above. ADT 
assessed half (53 per cent) of the inspected households as having adequate 
reception. 
  
5
 Not all reception issues associated with weak signal strength will be resolved through the fitting of a 
masthead amplifier. 
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Table 1 ADT measurements for digital television reception 
Classification Definition 
Adequate 
All five channels had MER measurements that were 
25 dB or above.
6
 
Marginal 
At least one of the five channels had MER 
measurement of 25 dB or above and at least one of 
the five channels had MER measurement that was 
below 25 dB. 
Inadequate 
All five channels had MER measurements below  
25 dB. 
 
 
 
Forty per cent had marginal reception and seven per cent had inadequate reception.  
 
Households with adequate reception were more likely than others to have had their 
antenna installed by a professional. In many cases, households with marginal or 
inadequate reception had moved into the home with the antenna already installed.  
 
Some households have experienced marginal or inadequate reception from the 
Sydney broadcast towers. Reception issues with Band III and Band IV were typically 
caused by old or incorrect antennas—such as, for Band III issues, an antenna that 
could not receive channels 11 and 12 according to ADT’s analysis.  
 
How did householders judge the reception they received? 
Respondents were asked to judge the quality of their reception. Over half (58 per cent) 
perceived that they had good reception, four in 10 that they had poor reception and 
three per cent perceived it to be bad. 
 
In some cases, householders rated their reception more positively than ADT. In other 
cases, householders rated the reception negatively where ADT did not. 
 
This indicates a possible gap between potential reception as measured by MER and 
residents’ perceptions. Likely reasons for this discrepancy in the evaluation of 
reception are: 
 The household may watch digital television through Foxtel.  
 The household may watch digital television on multiple television sets. 
 The household may accept poor reception on some channels.  
 The point that the signal becomes unwatchable depends on the quality of the tuner. 
Though tuners will perform to a minimum standard some tuners perform better at 
lower signal levels or lower MER. Therefore, households with better quality tuners 
may consider their reception adequate even though the signal quality when 
measured at the wall plate has an MER below 25 dB. 
One of the aims of the study was to help inform consumer advice about digital 
reception issues. Segments of the market that seem most likely to experience 
reception difficulties and might benefit from some form of targeted communication are: 
 people who have moved into a home and not installed or checked their antenna. 
They may need to install a new antenna, new cabling or masthead amplifier 
6
 Modulation Error Ratio (MER) is a signal quality parameter that indicates of the quality of the signal. It is 
important that a signal has both adequate signal strength and a high enough MER to give useable reception. 
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 people with televisions over five years old, as they may not have a digital tuner of 
any kind  
 people on low incomes, who do not have a digital tuner.
7
  
The following diagram shows the current reception quality for households that have 
digital reception, detailing the 83 per cent of dwellings that had a digital tuner at the 
time of the survey.
8
  
 
The diagram illustrates that half (56 per cent) of the inspected households with a 
digital tuner currently receive adequate digital reception, while a third (38 per cent) 
receive marginal reception and six per cent receive inadequate reception.  
 
The lower row shows the problems that ADT identified for households with a digital 
tuner but with marginal or inadequate reception. In most cases, ADT recommended 
replacing the antenna, while in some it recommended replacing or installing a 
masthead amplifier. Some households (13 per cent) may need to follow both 
recommendations. 
 
Figure 1 Penrith households with external antenna—reception quality 
 
 
 
7
 Some of these households may benefit from the Australian Government’s Household Assistance Scheme 
once it is launched in the Penrith area.  
8
 The Digital Tracker survey 2011, Q2 indicates that 78 per cent of households in the Sydney metropolitan 
area have at least one television set converted to digital.  
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ADT recommendation 
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(27% of all households)
Recommendation: 
replace/install masthead 
amplifier N=54 (18% of all 
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Antenna direction 
Thirty per cent of households had at least one antenna directed to the Illawarra 
transmitter site. Dwellings that had an antenna directed to Illawarra received better 
analog reception, and somewhat better digital reception, than those that did not.  
 
The following two figures show the predicted digital signal coverage for the Penrith 
area from the Sydney and Illawarra transmission sites. Coverage in many parts of 
Penrith is patchy, particularly digital signal coverage from Illawarra. 
 
Figure 2 Predicted digital signal coverage from Sydney transmitters 
 
http://myswitch.digitalready.gov.au/ 
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Figure 3 Predicted digital signal coverage from Illawarra transmitter 
 
http://myswitch.digitalready.gov.au/ 
 
Figure 4 shows the digital reception quality according to antenna direction. It provides 
a summary of the digital reception quality for households that only receive a signal 
from Sydney, those that only receive a signal from Illawarra, and those whose two 
antennas point to both Sydney and Illawarra. A few households where the direction of 
the antenna could not be established were excluded from the chart. 
 
If the household had two antennas, one VHF and one UHF, ADT provided a quality 
rating for each antenna.  
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ADT assessed the signal at the wall plate—or at the cable from the antenna, if there 
was no wall plate—so were able to measure reception quality even for households 
without a digital tuner.  
 
Figure 4 summarises reception according to the direction of the antenna. It shows that 
two-thirds (65 per cent) of all the inspected households had antennas directed only to 
Sydney. Half (51 per cent) of these dwelling were assessed as having adequate 
reception.  
 
Figure 4 Penrith households with external antenna—digital reception quality according to antenna 
direction 
 
 
 
Thirty per cent of the dwellings had antennas directed to both Sydney and Illawarra. 
Six in 10 of these were assessed as having adequate reception. 
 
Antenna type 
The following chart summarises antenna types and reception. This chart is based on 
overall reception for the household, measured at the wall plate or cable.  
 
Forty per cent of households had a combination antenna. Most households with 
combination antennas (63 per cent) had adequate digital reception, with a third of 
these households having marginal reception and five per cent inadequate reception.   
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Figure 5 Penrith households with external antenna—reception 
 
 
 
Households with UHF Yagi antennas had similar reception quality as those with 
combination antennas. VHF phased-array antennas, on the other hand, appeared to 
be less effective. One-third (36 per cent) of homes with a VHF phased-array antenna 
had adequate digital reception, perhaps due to the age of the antenna. 
 
The VHF phased-array antennas were the oldest antennas in use. Seventy-nine per 
cent were over 10 years old, compared with 53 per cent of connected antennas 
overall. Lower-gain VHF phased-array antennas are more immune to multipath 
interference. While these antennas are popular where analog ghosting is evident, 
digital reception is not affected by multipath interference except in circumstances 
where such interference is severe.  
 
To summarise, the critical issues for the Penrith area seem to be: 
1. Antennas were the main cause of reception difficulties for inspected households. 
2. Householders had more antennas than they knew about. Consumers may need to 
be educated about what an antenna is, or looks like, and to have it pointed out to 
them, as they could have more than one antenna and may need to have it 
checked, especially if they moved into the home with an existing antenna. 
3. Figure 6 summarises the antenna situation in Penrith. Two-thirds of these 
antennas are directed to the main Sydney transmission towers, and the rest to 
Illawarra. There is a mix of VHF, UHF and combination UHF/ VHF antennas in use 
in the area. Some dwellings only had an older VHF antenna, which would be 
unsuitable for Band IV and so would not be suitable for receiving digital services 
transmitting on UHF channels 28–34.  
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Figure 6 Overview of antenna stock 
 
 
 
4. Eighty-three per cent of households had a digital tuner, while 17 per cent of 
households did not. These tended to be households with television sets over five 
years old. 
5. As shown in Figure 7, about half (46 per cent) of the households with a digital 
tuner currently have adequate digital reception, while about a third (32 per cent) 
have marginal reception. Of these homes, most (58 per cent) had only one 
antenna.  
6. Households with antenna directed to Illawarra usually had an antenna directed to 
Sydney as well. 
 
Figure 7 Overview of domestic antennas 
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67%
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18%
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Background and introduction 
Switchover to digital television 
The Australian Government announced that all free-to-air television broadcasters in 
Australia will complete the switchover from analog transmission to digital-only 
transmission by the end of 2013.
9
 The switchover will occur region-by-region across 
the country. It commenced with Mildura/Sunraysia in north-west Victoria in June 2010, 
and was followed by regional South Australia on 15 December 2010, regional Victoria 
on 5 May 2011 and regional Queensland on 6 December 2011. Metropolitan areas will 
switch in 2013. 
 
For most viewers, digital television provides the benefits of improved picture and 
sound quality and greater program choice. To benefit, households need to obtain new 
equipment to receive the digital signals and, in some cases, upgrade their antenna 
system. 
 
On completion of the switchover, the Australian Government will be able to restack the 
frequencies used for free-to-air television, to make better use of the available 
bandwidth. 
 
Conversion to digital television 
The Department of Broadband, Communications and the Digital Economy’s Digital 
Tracker quarterly survey reports on Australia’s digital readiness. The Digital Tracker 
reports are available from the Digital Switchover Taskforce website. 
 
The Department’s Digital Switchover Taskforce also provides advice to householders 
on digital television antenna systems. Access to the online facility is available via the 
digital ready website. 
 
The requirement for research 
Several studies have shown that the vast majority of Australian households are ready 
for digital conversion. However, the switch-off of analog services in metropolitan areas 
and the subsequent restack of channel frequencies requires a more thorough 
understanding of the quality of reception across the various transmission bands—
particularly in fringe areas such as Penrith, on the edge of Sydney. 
9
 See www.dbcde.gov.au. 
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Research objectives 
Research that explores the quality of reception from a consumer perspective provides 
evidence that helps finetune the ACMA’s planning for digital services including restack. 
The research was also designed to help inform consumer advice on digital television 
reception-related issues.  
 
The study has specifically focussed on an outer metropolitan area—in this case 
Penrith, on the edge of Sydney. Penrith was of particular interest both because of its 
distance from the Sydney broadcast towers at Gore Hill, Willoughby and Artarmon, 
and also because there was anecdotal reporting that many dwellings in Penrith have 
antennas pointing to the Illawarra transmission site.  
 
To address these two main objectives, the research needed to compile quantitative 
data on the following household attributes: 
 Potential for reception, including location, surroundings, environment, and the type 
of dwelling—digital reception quality can be impeded if there are trees or large 
buildings in line of sight of the broadcast towers. 
 Television equipment used in the house, including number of televisions, 
accessories, and specifically the make and model of digital television receivers 
(tuners) such as televisions or set-top boxes. 
 Observed and perceived quality of television reception, and particularly reception of 
digital television broadcasts. 
 Detailed observations regarding challenges to adequate digital reception, such as 
the height, age and type of antennas, condition and length of cables, condition of 
wall plates, and the exact direction of the antenna. 
 Signal quality measurements for each channel, taken from the wall plate—with 
particular attention to VHF channel 12, which is allocated to the ABC. Some legacy 
antennas are only designed to operate over channels 0 to 10 and do not effectively 
receive channels 11 or 12. 
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Research method 
Method summary 
The research comprised a telephone survey of over 300 households in Penrith to 
gather all the information required from the household contact. This included 
information about television equipment in the household and whether a technician had 
given advice about digital reception in the past. However, these interviews were only 
conducted if the household agreed to an inspection appointment by Australian Digital 
Testing (ADT). If such appointments were agreed to, McNair Ingenuity Research 
arranged the appointment and notified ADT through an electronic diary. ADT then sent 
a technician to make observations, take photos and most importantly, to take signal 
quality measurements from the wall plate. These were later evaluated and reported 
on, both to McNair Ingenuity Research for incorporation in this report, and for a report 
to the households on their digital reception. The overall flow of the process is 
illustrated in Table 2. 
 
Table 2 Process of research 
McNair Ingenuity Research (MIR) Australian Digital Testing (ADT) 
Selection of dwelling from Grey Pages using systematic 
sampling process. 
 
↓  
MIR contacted selected dwellings by telephone to elicit 
agreement to participate, and proceed to conduct 10-
minute survey covering all the questions for the 
household. 
331 households initially surveyed 
↓  
Appointments made for ADT visits.   
↓  
ADT advised of appointment and household ID number. 
 ↓ 
 ADT attended appointment and completed observational 
information (302 households). 
 ↓ 
ADT advised of any missed appointment (for example, no one home at agreed time, and MIR 
rescheduled). 
 ↓ 
 ADT conducted required signal analysis.  
 
MIR compiled data and generate tabular results.  
↓  
ADT advised participating dwelling of recommended improvements for better reception (if 
required). 
↓  
MIR and ADT worked together to compile this report and present it to the ACMA. 
 
 
Pilot 
survey 
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Telephone survey 
McNair Ingenuity Research conducted the initial recruitment screening and telephone 
survey. This included asking the householder to agree to an onsite inspection.  
 
Arrangements for the onsite inspection were made before continuing with the 
telephone survey, to reduce the risk of dropout at the end of the interview.  
 
Sample selection method 
Initial information provided by the ACMA drew on the 2006 Census to identify 15,339 
dwellings in the 2750 postcode and a resident population of 39,135 people. This 
provided a working base of 62 per cent of the dwellings in the area that could be 
sampled by landline telephone.  
 
McNair Ingenuity Research drew down the whole database and selected a random 
sample (active sample) of dwellings and numbers to contact, using an ‘every nth’ 
method to ensure an even geographic spread across the area.  
 
A total of 331 households were initially surveyed, providing a base for the onsite 
inspections. This allowed for a drop-out rate of 10 per cent—which was less than the 
anticipated 20 per cent dropout—between arranging an appointment and completion 
of all the information-gathering stages. In the end, 302 interviews and inspections were 
completed (refer to Figure 8). 
 
Incentives for all respondents comprised: 
 a report from ADT on their digital reception or digital readiness (see Appendix D) 
 a cash payment of $20. 
 
  
 16   |      
 
Dwellings surveyed 
 
Figure 8 Map of dwellings surveyed 
 
 
 
In-home inspections and street-level observations 
ADT’s trained personnel undertook the household inspections arranged by McNair 
Ingenuity Research. 
 
Up to two teams made simultaneous inspections at different households, each team 
using a Rover ST4 Explorer signal meter. 
 
The teams performed the following tasks: 
 took photos of the antenna 
 recorded the direction of antenna(s) using a compass 
 made a visual assessment of type, age and condition of antenna(s) 
 measured and logged the signal quality at the wall plate for the main television with 
a Rover ST4 meter 
 recorded whether the service list on the digital television receiver included Illawarra 
and/or Sydney services 
 recorded the make and model of main digital television receiver or laptop 
 recorded the number of devices connected to the wall plate (between the television 
and wall plate). 
Inspections took place in May to June 2011. 
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Technical assessment 
Each household was assessed as having adequate, marginal or inadequate digital 
television reception, based on the quality of the signal measured. This assessment 
was based on the requirements of the Australian Standard AS/NZS 1367:2008. 
 
The antenna type was assessed as far as possible against a database of antenna 
specifications developed by ADT, depending on whether the antenna could be seen 
from the ground. 
 
Data consolidation and analysis 
ADT provided McNair Ingenuity Research with the results of both the observations 
made by inspectors and the signal measurements in a spreadsheet, where the data 
was merged with the initial interview data based on case numbers. A complete 
variable and code database was developed covering all components of the 
consolidated data. An overall tabular format report was generated to prepare this 
report, and the distribution of participating households was plotted on a map (see 
Figure 8). 
 
Statistical significance of results 
To assist in the interpretation of the survey data, Table 3 shows the approximate plus 
or minus sampling tolerance for which allowance should be made. The reporting and 
interpretation of the survey results draws on these guidelines to determine the 
statistical range of precision with which percentage results can be interpreted. The 
bottom row shows the confidence level for statistics based on the total sample of 300 
respondents. The other rows provide the margin of error for subgroups of the survey 
sample.   
 
The margin of error varies according to each statistic. For example, if 25 per cent of all 
respondents (n=300) gave a specific answer, the true result can be interpreted as 
between 20 per cent and 30 per cent.   
 
Table 3—Margin of error (95 per cent confidence level) 
Margin of error table (95% confidence level) 
(percentages given a particular answer) 
Size of sample or 
subsample 
5% 
95% 
10% 
90% 
15% 
85% 
20% 
80% 
25% 
75% 
30% 
70% 
35% 
65% 
40% 
60% 
45% 
55% 
50% 
50% 
50 6.2 8.5 10.1 11.3 12.2 13.0 13.5 13.9 14.1 14.1 
100 4.4 6.0 7.1 8.0 8.7 9.2 9.5 9.8 9.9 10.0 
150 3.6 4.9 5.8 6.5 7.1 7.5 7.8 8.0 8.1 8.2 
200 3.1 4.2 5.0 5.7 6.1 6.5 6.7 6.9 7.0 7.1 
250 2.8 3.8 4.5 5.1 5.5 5.8 6.0 6.2 6.3 6.3 
300 2.5 3.5 4.1 4.6 5.0 5.3 5.5 5.7 5.7 5.8 
 
 
 
The meaning of the margin of error table is that if the same survey was conducted 100 
times, in 95 per cent of cases, the result for the same question would be within the 
given range—that is, in the example above, the result for that question would fall within 
the 20 per cent and 30 per cent range in 95 of the 100 surveys. 
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Detailed findings 
Digital reception quality can be influenced by a number of factors. These include the 
immediate physical environment of the antenna, such as whether there are trees or 
large buildings in line of sight of the broadcast towers, and whether or not 
householders share an antenna because they live in a multiple-occupancy dwelling.  
 
The report therefore begins with a description of the inspected dwellings and their 
immediate surroundings. As Table 3 shows, 86 per cent of the dwellings were 
detached houses.  
 
The dwelling 
 
Table 4 Type of dwelling 
 Households 
 N=302 
 % 
Detached (separate) house 86 
Semi-detached, duplex, terrace or 
townhouse 
8 
Unit, flat or apartment up to three storeys 4 
Unit, flat or apartment four+ storeys * 
Other 1 
 100% 
 
When used in tables, * refers to a proportion that is less than one per cent. 
Q1. What type of property do you live in? 
 
Eight per cent of the survey respondents lived in a semi-detached house, duplex or 
townhouse. Flats and apartments were relatively uncommon in this area (four per 
cent). 
 
The physical environment  
The topography of the area and other environmental factors can influence digital 
television reception. Therefore, ADT identified whether the dwelling was on land that 
was flat; undulating or slightly sloping; sloping but not hilly; or hilly or very uneven. 
 
Table 5 summarises the findings. Three-quarters (74 per cent) of the dwellings were 
on flat or level land and one in six (16 per cent) were on undulating, slightly sloping 
land. 
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Table 5 Topography 
 Households 
 N=302 
 % 
Flat or level 74 
Undulating or slightly sloping 16 
Sloping but no hills 4 
Hilly or very uneven 6 
Something else  0 
 100% 
D1. Topography 
 
About one in 20 (six per cent) dwellings was on the kind of sloping or hilly/uneven land 
that could potentially be subject to interference problems.  
 
The following map shows the topography of the dwellings. 
 
Figure 9 Dwellings by topography 
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The types of dwelling most likely to be located in these areas were detached and 
semi-detached houses. About three-quarters of the detached and semi-detached 
houses (73 per cent and 72 per cent respectively) were on flat or level land, as shown 
in Table 6. 
 
Table 6 Topography by type of dwelling 
 Detached house 
Semi-detached/ 
duplex/townhouse 
Other 
 n=259 n=25* n=18* 
 % % % 
Flat or level 73 72 94  
Undulating or slightly sloping 16 20 6 
Sloping but no hills 4 4 0 
Hilly or very uneven 7 4 0 
 100% 100% 100% 
 
D1. Topography 
*Caution small base: indicative only
10 
 
Sixteen per cent of detached houses were on undulating land, with seven per cent on 
hilly or uneven land. Twenty per cent of semi-detached houses were on undulating 
land, with four per cent on hilly or uneven land. 
 
ADT also described the physical environment of the dwelling—whether this was a 
suburban street with mainly single or two-storey buildings; surrounded by taller 
buildings such as apartments; in an industrial complex; near power lines; or in a 
caravan park. In all such locations, reception problems can occur. 
 
Table 7 provides this data. Virtually all (98 per cent) of the inspected dwellings were in 
a suburban street with one or two-storey houses. 
 
  
10
 The ACMA categorises base sizes of n=30 or under as small. Please use caution when interpreting this 
data. 
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Table 7 Environment 
 Households 
 N=302 
 % 
Suburban residential (mainly single or 
two-storey buildings) 
98 
Taller residential buildings (mainly 
apartment blocks) 
1 
Industrial complex 0 
Cleared land (sports ground, horticulture 
etc.) 
* 
Uncleared land including trees (park etc.) 0 
Near power transmission lines/major road * 
Caravan park * 
 100% 
 
D2. Environment 
 
Therefore, there were few dwellings likely to experience reception problems because 
of external factors such as the terrain or other buildings. 
 
Table 8 illustrates whether ADT believed that there were any features in the local area 
that would impede reception quality. In most cases (95 per cent) there were none. 
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Table 8 Features in the area 
 
Households 
 N=302 
 % 
None 95 
Trees 4 
Antenna too low * 
Large building next door 1 
Apartment building in the way * 
 100% 
 
D3. Features in the area 
 
One in 25 (four per cent) homes had some trees obstructing the line-of-sight from the 
receiving antenna to the transmitter, and one per cent had a large building next door. 
 
To summarise, ADT’s observations clearly show that most of the residents in the 
sample would be unlikely to face reception problems caused by the immediate built or 
natural environment. Nevertheless, a small proportion of households could face 
reception problems caused by hills (six per cent) and/or trees (four per cent).  
 
The next part of the report describes the television reception equipment and the 
television services available in these Penrith dwellings. 
 
Television sets 
Free-to-air television 
The survey was conducted only with households who received free-to-air television. 
As Table 9 shows, 62 per cent of households received free-to-air television only, while 
38 per cent also had cable or satellite subscription television.  
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Table 9 Does the household receive free-to-air, cable, satellite or subscription television 
 Households 
 N=302 
Only free-to-air television 62 
Both free-to-air television and cable or satellite subscription 
television 
38 
 100% 
S3. Do you receive only free-to-air TV: only cable or satellite pay TV, or both? 
 
 
Number of television sets in household  
To identify whether residents had the right kind of tuner equipment needed to watch 
digital free-to-air television services, the survey collected information about the 
televisions in these households. 
 
This data is shown in Table 10. Most (79 per cent) Penrith residents who qualified for 
this study had more than one television. Only 21 per cent of respondents said that they 
had only one television. 
 
Table 10 Number of television sets 
 Households 
 N=302 
 % 
1 21 
2 39 
3 24 
4 8 
5 5 
6 or more 3 
 100% 
Mean 2.4 
 
Q2. How many televisions do you have in your household? 
 
The mean number of televisions owned was 2.4. 
 
Residents were asked about the television they judged to be their main television—the 
one most people in the household watched most of the time. Householders checked 
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the television was working by selecting a few channels and ensuring they had sound 
and picture. In virtually all cases (99 per cent), it was. 
 
ADT also assessed whether the main television was working. Table 11 shows data 
from both sources. The data in the households column was drawn from the telephone 
survey with residents. The ADT observation data column is as recorded by ADT. 
 
As can be seen, there is a slight discrepancy between householders’ and ADT’s 
assessments of the status of the main television set. According to the ADT, only 97 
per cent of the main television sets were working.  
 
Table 11 Whether the main television set was working 
 Households ADT observation data  
 N=302 N=302 
 % % 
Yes 99 97 
No 1 3 
 100% 100% 
 
Q3. Is your main TV working? 
 
Age of main television set 
Respondents were asked the age of their main television set. ADT also assessed the 
age of the television. Both sets of data are shown in the Table 12. The ADT data used 
a slightly different scale, so both scales are shown in the table. 
 
About a quarter (24 per cent according to residents and 26 per cent according to ADT) 
of the main television sets were less than a year old. Overall, about half of these 
inspected households (49 per cent and 47 per cent) had a main television set that was 
no more than two years old. 
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Table 12 Age of main television 
Households ADT observation data 
 N=302  N=302 
 %  % 
Less than one year 24 Less than one 
year 
26 
1–2 years 25 1–2 years 21 
3–5 years 30 3–5 years 19 
6–10 years 15 6–10 years 21 
More than 10 years 6 10+ years 13 
 100%  100% 
 
Q6 How old is your main TV? 
D10 Age of main TV. 
 
In a small number of these households (six per cent according to residents and 13 per 
cent according to ADT) the main television was over 10 years old. It is possible that 
other televisions in the household are older.  
 
To summarise, Penrith residents with an external antenna typically had more than one 
television. About half of their main televisions were bought in the last two years. Four 
in 10 residents also watched cable or satellite subscription television as well as free-to-
air broadcasts. This suggests that householders watch television in a variety of ways, 
watching different channels on different television sets at different times. This varied 
experience may make it difficult for them to judge accurately the quality of their digital 
free-to-air reception. 
 
Digital television 
The next section identifies whether Penrith residents had the right digital reception 
equipment to watch digital television. To do so, they needed to have either a television 
with a built-in digital tuner (IDTV) and/or an ancillary digital television device such as a 
set-top box (STB). Residents were asked to check that they could receive 7 Two or 
Prime Two before making this judgement. 
 
The proportion able to watch digital television 
Eight-five per cent of respondents indicated that their main set received digital 
television.  
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Table 13 Main television receiving digital 
 Households ADT observation data  
 N=302 N=302 
 % % 
Digital 85 81 
Analog only 15 19 
 100% 100% 
 
Q4. Is the main TV receiving digital (directly or through a set-top box)? 
D5. Receive any free-to-air digital channels on main TV? 
 
Table 13 shows that ADT reported that free-to-air digital television could be watched 
on 81 per cent of main television sets. Since the proportion of residents saying their 
television could receive digital was higher (85 per cent) than ADT’s (81 per cent), it is 
possible that some consumers were not certain about the television signal they 
receive. This has some implications for communication of the switchover to digital 
television.  
 
While the proportion who are potentially confused is only small (at about four per cent), 
it is nevertheless worthwhile to anticipate that some households will not take the 
necessary steps to prepare for the switchover, because they believe they already 
receive digital television.  
 
Respondents were also asked about the other television sets in their household. Half 
(51 per cent) said that they had at least one other television set receiving digital. 
Again, the observed figure from ADT was a little lower, at 46 per cent.  
 
Table 14 Other television set receives digital 
 Households ADT observation data  
 N=302 N=302 
 % % 
Digital 51 46 
No other television set receives digital 30 – 
No other television set in household 18 – 
Don’t know 1 – 
 100% – 
 
Q5. Does any other TV in your household receive digital free-to-air channels (directly or through a set-top box)? 
D6. Other TVs receiving digital. 
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Proportion of television sets receiving digital channels  
The next section of the report focuses on digital reception on the main television. Sixty 
per cent (according to respondents, and 59 per cent according to the ADT 
observation) of main television sets had a built-in digital tuner. 
 
Table 15 Main television set has built-in digital tuner 
 Households ADT observation data  
 N=302 N=302 
 % % 
Has built-in digital tuner 60 59 
Does not 33 41 
Don’t know 7 0 
 100% 100% 
 
Q7. Does your main TV have built-in digital tuner 
D11. Does main TV have built-in tuner? 
 
According to ADT, 41 per cent of households did not have a television set with a built-
in digital tuner. A small number of households (seven per cent) did not know if they 
had a built-in digital tuner or not. 
 
Table 16 takes the ADT assessment of the age of the main television set, and the ADT 
observation of a television set with a built-in digital tuner, to show the relationship 
between having a built-in digital tuner and the age of the television set.  
 
Ninety-four per cent of television sets less than a year old, and just 88 per cent of 
television sets one to two years old, had built-in tuners. 
 
Table 16 Main television set has a built-in digital tuner 
 Age of main 
television 
    
 Less than a 
year old 
1–2 years old 3–5 years 
old 
6–10 years 
old 
Over 10 
years old 
 n=78 n=65 n=56 n=63 n=39 
Has built-in digital 
tuner 
94 88 66 14 3 
Does not/don’t know 6 12 34 86 97 
 100% 100% 100% 100% 100% 
 
D11. Does main TV have built-in tuner? 
 
In contrast, 14 per cent of television sets assessed by ADT to be five to 10 years old, 
and three per cent of television sets 10 years old or older, had a built-in digital tuner. 
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Devices attached to the main television set 
Without a television set with built-in digital tuner, consumers will need a digital STB or 
recording device with a digital tuner to receive digital television. Table 17 shows the 
proportion of Penrith residents who had this equipment attached to their main 
television set. ADT also recorded the devices that were attached to the main 
television.  
 
From both sets of data, it is clear that about two in 10 (19 per cent of households; 21 
per cent ADT) main television sets had a free-to-air digital STB attached, which was 
not a subscription television STB. 
 
Table 17 Devices attached to main television set 
 Households ADT observation data  
 N=302 N=302 
 % % 
Free-to-air digital STB  19 21 
DVD or BluRay recorder with built-in 
digital tuner 
18 11 
DVD or BluRay player with built-in digital 
tuner 
70 15 
Subscription television STB 35 30 
PVR with hard disk drive and built-in 
digital tuner (HDD recorders) 
8 7 
VCR (typically with a built-in analog tuner) 44 33 
A games console, for example, Xbox, 
PlayStation, Nintendo 
25 14 
Home theatre/surround sound 34 20 
None of these 3 3 
 
Q9. Which of the following is attached to the main TV? 
D12. Devices attached to the main TV 
 
Householders were more likely than ADT to state that the main television set had 
DVD/BluRay equipment attached that had a built-in digital television tuner. In fact, 70 
per cent of respondents stated that they had a DVD/BluRay player with built-in digital 
tuner/recorder, although only 15 per cent of these were observed by ADT. This 
suggests that householders were unfamiliar with the terminology and/or were confused 
about the equipment they had. For this reason, the report uses the ADT data on digital 
television devices rather than respondent-generated information. 
 
There are some implications here for communication about digital tuners, with some 
people unsure or confused about the equipment they currently have. It may be that 
illustrations of devices—rather than just relying on easily confused words—will help 
consumers to identify what equipment they have or will need.  
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Households can own more than one of these devices. Analysis of the ADT 
observations shows that the net ownership of STBs is 42 per cent. That is, four in 10 
households had at least one STB or other device with a digital tuner attached to the 
main television set, as shown in Table 18. 
 
Table 18 Main television set with a STB or other digital device (source: ADT) 
 Age of main television set 
 Total Less than a 
year old 
1–2 years 
old 
3–5 years 
old 
6–10 
years old 
Over 10 
years old 
 N=302 n=78 n=65 n=56 n=63 n=39 
Has STB or other 
digital device 
42 35 28 30 63 59 
No STB or digital 
device 
58 65 72 70 37 41 
  100% 100% 100% 100% 100% 
 
D12. Devices attached to the main television  
 
Older television sets were more likely to have a digital device attached. Two-thirds (63 
per cent) of television sets five to 10 years old had a STB or other digital device 
attached, compared with one-third (35 per cent) of television sets less than one year 
old. 
 
Six in 10 households had a main television set with a built-in tuner and four in 10 had a 
STB. This does not mean that all Penrith households have a digital device, because 
there is quite considerable overlap. In fact, the net figure is 83 per cent of households 
who had a STB, built-in digital tuner or both. 
 
Table 19 Proportion with built-in tuner and/or a STB on the main television set 
 ADT observation data   
 %  
Built-in digital tuner only 41  
STB only 25  
Both built-in digital tuner and STB 17  
None of these 17  
 100%  
 
D11. Does main TV have built-in tuner? 
D12. Devices attached to the main television 
 
Forty-one per cent of households had a television with a built-in tuner only. Twenty-five 
per cent had an STB only and 17 per cent had both.  
 
83% 
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Significantly, 17 per cent of households did not have any form of digital device or 
equipment to watch digital on their main television set.  
 
Table 20 shows this data by the age of the main television set. As would be expected, 
virtually all (99 per cent) television sets bought less than a year ago had some form of 
digital tuner or STB, as did television sets bought one to two years ago (92 per cent) 
and three to five years ago (80 per cent).  
 
Table 20 Built-in tuner and/or digital device on main television (source: ADT) 
 Age of main television set 
 Less than a 
year old 
1–2 years old 3–5 years 
old 
6–10 years 
old 
Over 10 
years old 
 n=78 n=65 n=56 n=63 n=39 
Have built-in digital 
tuner or digital STB 
and receive digital 
television 
99 92 80 69 59 
Does not/don’t know 1 8 20 31 41 
 100% 100% 100% 100% 100% 
 
D12. Devices attached to the main television 
 
For television sets over five years old, this proportion drops to 69 per cent. Only 59 per 
cent of households with television sets over 10 years old had a digital tuner connected 
to or built into their main television to watch digital television. This suggests that 
communication material should refer to the age of the television set to prompt people 
to consider whether they are digital-ready. 
 
Table 21 compares the household income of those with digital television equipment 
and those without. It shows that households without digital tuners were significantly 
more likely to have lower incomes than households who did. Sixty per cent of 
households with no digital television equipment currently—such as a digital tuner or 
STB—stated that they were on incomes of less than $60,000 a year. This compares 
with 43 per cent of households with digital television equipment 
 
  
       |   31 
 
Table 21 Digital television reception—demographic analysis: household income 
 
Has digital tuner or 
digital tuner device 
Does not have digital 
tuner 
 n=251 n=51 
Household 
income 
% % 
Less than 
$20,000 
17 26 
$20,000 to 
$39,999 
13 17 
$40,000 to 
$59,999 
13 17 
$60,000 to 
$79,999 
12 16 
$80,000 to 
$99,999 
12 4 
$100,000 
to 
$119,000 
10 6 
More than 
$120,000 
7 4 
Refused 16 10 
 100% 100% 
 
Q24. What is the household’s approximate annual income? 
 
Among those with a digital tuner device, 29 per cent had incomes over $80,000 a year, 
compared with 14 per cent of those without such devices. 
 
Table 22 compares households who had access to digital television and those who did 
not, in terms of the age of the respondent. It shows that there are no significant 
differences between these households. 
 
43% 60% 
29% 14% 
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Table 22 Digital television reception—demographic analysis: respondent age 
 
Has digital tuner or 
digital tuner device 
Does not have digital 
tuner 
 n=251 n=51 
Age 
group 
% % 
18 -24 * 0 
25-29 2 0 
30-39 16 18 
40-49 15 10 
50-59 22 29 
60-69 30 27 
70 plus 15 16 
 100% 100% 
 
Q22. Which of the following age groups do you fall into? 
 
A wide variety of different makes and models of digital receivers (television sets and 
STBS) were observed (see Appendix A).  
 
To summarise, there were some slight discrepancies between householders’ 
understanding of how and whether they received digital television. The report therefore 
uses the ADT observations, as they are likely to be more reliable. Using the ADT data, 
the research shows that 83 per cent of the Penrith households surveyed had digital 
television devices, either a digital tuner or an STB connected to their main television 
set, while 17 per cent did not. Those who did not have digital television were more 
likely to have lower incomes and an older main television set—generally over five 
years old. To be digital-ready, these households will have to buy digital television 
equipment, potentially including a new digital television set.  
 
When communicating to households about being digital-ready, the age of a television 
set is a relevant consideration, and illustrations of equipment types can also assist, 
given the potential for confusion about equipment.  
 
Antennas  
All inspected dwellings in the study had to have an external antenna or an antenna in 
the roof space, to be included in the survey. This section of the report describes the 
type of antennas installed at these dwellings, how these antennas were installed and 
positioned, and the condition they were in.  
 
First, residents were asked about all their antennas for their televisions, both inside 
and outside the home. Ninety-one per cent stated that they had an external antenna 
outside or on the roof. 
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Table 23 Existence of external antennas (source: households) 
 Households 
 N=302 
 % 
External antenna located outside or on 
roof 
91 
A satellite dish 30 
Antenna located in roof space 9 
Internal antenna/portable indoor 
antenna/ rabbits ears 
2 
Other 1 
Don’t know/not established 1 
 
S4. What type of antenna(s), both inside and outside the home, do you have for your TVs? 
 
The figures in the Table 23 add to more than 100 per cent because some households 
had more than one of these.  
 
Nine per cent stated that they had an antenna in the roof space. Thirty per cent also 
stated that they had a satellite dish. Householders were then asked how many 
external antennas they had, excluding the satellite dish. Eighty-one per cent reported 
that they had only one.  
 
Table 24 Number of external antennas (source: households) 
   Households 
 N=302 
 % 
One 81 
Two 8 
Three * 
Four * 
Don’t know 1 
None 9 
 100% 
 
Q18. How many separate external antennas, that is rooftop or outside antennas and excluding any satellite dish, do you 
have? 
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Nine per cent of these households indicated they had no external antenna—the same 
proportion whose antenna was in the roof. Eight per cent said they had two.  
 
However, it seems that residents were poorly informed about their antennas. Based on 
photographs taken at each dwelling, ADT reported that 41 per cent of households had 
two antennas—while one per cent had more than two. These figures are in Table 25.  
 
Table 25 Number of external antennas (source: ADT) 
 Households 
 N=302 
 % 
One 58 
Two 41 
More than two 1 
 100% 
 
D16 Apart from satellite dish, how many external antennas? 
 
Do certain types of households have more than one antenna? The following analysis 
explores this issue. Based on ADT’s measurement data, Table 26 shows that terrain is 
related to the number of external antennas in a household. 
 
In general, just under half of the households surveyed had two antennas. However, 
this decreases to 22 per cent for dwellings in hilly areas, which typically had only one 
(note small numbers). 
 
Table 26 Number of external antennas by terrain 
 Flat/level land Undulating Sloping/no 
hills 
Hilly 
 n=225 n=48 n=11* n=18* 
One 56 58 55 78 
Two 43 40 45 22 
More than one 1    
Not established 0 2 0 0 
 100% 100% 100% 100% 
 
D16. Apart from any satellite dish, how many external antennas? 
*Caution small; base: indicative only 
 
Householders were asked whether they owned or shared their antenna or dish. In 
most cases, the respondent reported that the antenna or dish they knew about was the 
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householder’s own, rather than a shared one. Specifically, 88 per cent had their own 
antenna, while 12 per cent shared their antenna. 
 
This is not surprising, as there were few multi-dwelling units in this particular area. 
 
Table 27 Own or share the antenna or dish 
 Households 
 N=302 
 % 
Own 88 
Shared 12 
 100% 
 
Q17. Do you own your roof top antenna or satellite dish for receiving television broadcasts or do you share with 
neighbouring properties? 
 
Installation of the antenna 
Households with an external antenna on the rooftop or outside were asked who 
installed the antenna. Thirty-nine per cent of respondents stated that a specialist had 
installed their antenna. 
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Table 28 Who installed the antenna? 
 
Households with external antenna 
 
n=274 
 % 
Specialist antenna installer 39 
Already there when moved in 33 
Self 5 
Shop I bought antenna from /antenna supplier 4 
Friend/relative 3 
Another household member 2 
Electrician 1 
Other 1 
 100% 
 
Q21. Who installed your main external antenna? 
 
A small number of people had installed their own, or had the help of friends and 
relatives (nine per cent in total). In a third of cases (33 per cent), the antenna was in 
place when the respondent moved in. The implications of this are that residents may 
not know about the type or condition of an antenna that is already installed.  
 
Age of antennas  
The next section reports on the age and condition of current antennas, as it is possible 
that some poor reception will be due to corrosion or general wear and tear. In addition, 
some older antennas cannot receive channels 11 and 12. Respondents who had an 
external antenna were therefore asked the age of their antenna. They said that one in 
50 (two per cent) of antennas were bought this year and a further seven per cent last 
year. 
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Table 29 Age of external antennas (source: households) 
 
Households with external antenna 
Some households with shared 
antennas were not included in this 
question 
n=274 
 % 
Less than a year 2 
One year 7 
Two to five 19 
Six to 10 14 
Ten or more  22 
Don’t know 36 
 100% 
 
Q19. Can you please tell me how old your antenna is? 
 
Combining the top four categories in Table 29, 42 per cent of households believed that 
the external antenna they knew about was less than 10 years old, while 22 per cent 
stated their antenna was over 10 years old. More than a third (36 per cent) did not 
know how old the antenna was.  
 
However, some antennas were older than the respondent realised. According to ADT, 
53 per cent of the antennas were over 10 years old.  
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Table 30 Age of external antennas (source: ADT) 
 All antennas 
 N=428 
 % 
Less than a year 9 
1-2 years 5 
3-5 years 11 
6-10 years 22 
Ten or more  53 
Not established * 
 100% 
 
D17; D30 age of antenna 
 
The next section of the report describes the position of the antennas. 
 
Antenna connected to ground/roof  
Ninety-five per cent of the survey respondents reported that they had a mast/pole 
attached to the house or roof. Two per cent did not know. 
 
Table 31 Mast or pole attached to … 
 Households 
 N=302 
 % 
House/roof 95 
Ground 3 
Don’t know 2 
 100% 
 
Q20 External antenna on a pole or mast connected to the house 
 
The ADT observations are comparable. 
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Table 32 Antenna/s on a pole or mast connected to house 
 All households 
N=302 
House/roof 97 
Ground 3 
 
100% 
 
Q22; D44 External antenna on a pole or mast connected to the house 
 
As would be expected for the area, polarisation of the antenna was horizontal.  
 
Table 33—Antenna polarisation 
 All antennas 
 N=428 
 % 
Horizontal 100 
Not established 0 
 100% 
 
D74. Household’s antenna coverage 
 
Condition of antenna 
Table 34 shows ADT’s assessments of the condition of the antennas, categorising 
them as good, fair or poor. According to ADT, about three in four (74 per cent) 
households had at least one antenna in fair condition; that is, showing signs of wear 
and tear due to age.  
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Table 34 Appearance/condition of antenna (source: ADT) 
 All antennas 
 N=428 
 % 
Good—it looks almost new, minimal 
damage or wear is visible 
23 
Fair—some obvious wear and tear from 
age but otherwise OK 
74 
Poor—there is clear evidence of wear and 
tear, corrosion and/or damage 
2 
Not established 1 
 100% 
 
D20/D33. Rate condition / physical appearance of external antenna 
 
Twenty-two per cent looked to be in good condition. A small (two per cent) proportion 
of the antennas looked to be in poor condition.  
 
Antenna connection/wall plate quality  
The next section of the report describes the quality of the connections to the antenna, 
including the cable and the wall plate. This was based on ADT’s observations. 
 
As is shown in Table 35, connections to the main external antenna were almost all (99 
per cent) by coaxial cable. 
 
Table 35 Connection/cables to main external antenna 
 All antennas 
 N=428 
 % 
Coaxial cable 99 
Ribbon cable 0 
Not established 1 
 100% 
 
D24;D67 connection to the main external antenna 
 
Most (74 per cent) of these connections were showing signs of wear and tear, but 
were assessed to be fair by ADT, as shown in Table 36.  
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Table 36 Condition of the connection to the antenna 
 All antennas 
 N=428 
 % 
Good—it looks almost new, minimal 
damage or wear is visible 
25 
Fair—some obvious wear and tear from 
age but otherwise OK 
74 
Poor—there is clear evidence of wear and 
tear, corrosion and/or damage 
1 
Not established 0 
 100% 
 
D25;D68 Condition of the connection to the antenna 
 
ADT assessed the condition of household wall plates. The condition of the wall plates 
was a little better than the condition of the antennas. Table 37 shows that a third (32 
per cent) of the wall plates were in good condition.  
 
Table 37 Condition of wall plate 
 All households 
 N=302 
 % 
Good—it looks almost new, minimal 
damage or wear is visible 
32 
Fair—some obvious wear and tear from 
age but otherwise OK 
30 
Poor—there is clear evidence of wear and 
tear, corrosion and/or damage 
6 
No wall plate 23 
Hanging off the wall * 
Not accessible 8 
 100% 
 
D15; Rate condition of the wall plate 
 
Thirty per cent of the wall plates were in fair condition, while six per cent were in poor 
condition. 
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There was no wall plate in a quarter (23 per cent) of households and in eight per cent 
of households the wall plate was not accessible.  
 
To summarise, the condition of most of the antennas, cables and wall plates was 
judged to be fair. In a small number of cases, the antenna or cable was in poor 
condition. Notably, six per cent of wall plates were in poor condition. These 
households might expect to have poor digital reception. 
 
Estimated height of antenna  
Table 38 describes how high antennas were from the ground. According to ADT’s 
observations, 87 per cent were between five and 10 metres off the ground. These 
observations were based on known standard sizes of poles and single or multi-storey 
buildings.  
 
Table 38 Height of antenna from the ground 
 All antennas 
 N=428 
 % 
Less than five metres 2 
Five to 10 metres 87 
More than 10 metres 10 
Not established 1 
 100% 
 
D22 ; D55 Height off the ground 
 
A very small proportion (two per cent) was less than five metres from the ground, so 
these households may experience some television reception problems.  
 
Masthead amplifiers 
One in three (35 per cent) of the antenna systems at the inspected dwellings in Penrith 
had a masthead amplifier installed. Masthead amplifiers are often used in areas with 
poor reception due to distance or terrain limitations. 
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Table 39 External masthead amplifier installed  
 All antennas 
 N=428 
 % 
Yes 35 
No 62 
Undetermined 3 
 100% 
 
D23; D66. Masthead amplifier installed on the antenna 
 
Nearly two-thirds (62 per cent) of antenna systems did not have a masthead amplifier. 
 
Types of antennas  
The 302 households who took part in the study had a combined total of 428 antennas. 
This section of the report describes these antennas—what type they were and how 
they were positioned—starting with whether the antennas were suitable for digital or 
analog reception, or both. 
 
Use of the external antenna for digital or analog reception 
ADT reported that the antennas were predominantly suitable for both analog and 
digital reception, as shown in Table 40. Ninety-three per cent of all the antennas were 
suitable for both analog and digital. 
 
Table 40 External antennas used for analog or digital (assessed by ADT) 
 All antennas 
 N=428 
 % 
Analog 2 
Digital only 0 
Analog and digital 93 
Not established 5 
 100% 
 
D18 antenna used for analog/digital 
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Antenna coverage  
The frequencies used for digital television transmissions from the Sydney broadcast 
towers are VHF6, VHF8, VHF11, VHF12 (Band III) and UHF34 (Band IV). The 
frequencies used for digital television transmissions from the Illawarra broadcast 
towers are UHF36, UHF37, UHF38, UHF51 and UHF54 (Band V).  
 
Of the total number of antennas in use in the Penrith area, 40 per cent of those 
inspected received both UHF and VHF, as shown in Table 41. 
 
Table 41 Antenna coverage (source: ADT) 
 All antennas 
 N=428 
 % 
VHF/UHF 40 
VHF 31 
UHF 29 
Not established 0 
 100% 
 
D83; D89 Antenna coverage 
 
Thirty-one per cent of antennas were VHF-only and 29 per cent UHF-only. This means 
is that most dwellings had both VHF and UHF reception. Table 42 shows that almost 
87 per cent of households had UHF and VHF coverage.  
 
Table 42 Dwelling antenna coverage (source: ADT) 
 
Households 
 
N=302 
 % 
VHF only 11 
UHF only 1 
VHF / UHF 87 
Not established 1 
 100% 
 
D74. Household’s antenna coverage 
 
Table 42 also shows that 11 per cent of all dwellings had VHF coverage only and a 
small proportion (one per cent) only had UHF coverage.  
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Table 43 identifies the specific type of antenna used in these dwellings. Forty per cent 
of the antennas identified were combination antennas. 
 
Table 43 Type of antenna 
 All antennas 
 N=428 
 % 
Combination  40 
UHF antenna Yagi 27 
VHF phased array 18 
VHF antenna 13 
UHF phased array 2 
No antenna/not established 0 
 100% 
 
D82;D88 Antenna type 
 
The next most popular antenna type in use in the area was the UHF Yagi—with 27 per 
cent of households having these antennas. Eighteen per cent were VHF phased-array 
antennas, with a very small proportion (two per cent) UHF phased- array. 
 
VHF phased-array antennas were the oldest type of antennas in use in the area. 
Seventy-nine per cent of these antennas were over 10 years old. 
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Table 44 Age of antenna by type of antenna 
 
Combination 
UHF antenna 
Yagi 
UHF phased 
array 
VHF 
antenna 
VHF phased 
array 
 n=169 n=116 n=7* n=54 n=71 
Less than a year 
15 7 0 4 1 
1–2 years 
8 3 0 11 2 
3–5 years 
14 9 14 15 4 
6–10 years 
22 25 43 13 14 
Ten or more  
41 56 43 56 79 
Not established 
0 0 0 0 0 
Total 100% 100% 100% 100% 100% 
 
D17;D30 age of antenna 
*Caution small base: indicative only 
 
ADT was unable to identify the model of one in three (36 per cent) of these antennas. 
Table 45 shows the model number by antenna type. 
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Table 45 External antennas used for analog or digital by antenna type 
 
Combination 
UHF antenna 
Yagi 
UHF phased 
array 
VHF 
antenna 
VHF phased 
array 
 n=169 n=116 n=7* n=54 n=71 
 % % % % % 
Unknown 24 13 0 45 100 
02MM-DR18 0 36 0 0 0 
OMX450 27 0 0 0 0 
01MM-MD13P 9 0 0 0 0 
DY10 0 0 0 31 0 
TMX34WB 0 15 0 0 0 
OMX150 8 0 0 0 0 
02MM-DR20 0 10 0 0 0 
OMX350 5 0 0 0 0 
01MM-DC23 5 0 0 0 0 
01MM-MK5 3 0 0 0 0 
DL2 0 0 0 11 0 
SFX91WB 0 5 0 0 0 
SMX24WB 4 0 0 0 0 
01MM-DG30 4 0 0 0 0 
OMX650 4 0 0 0 0 
SFX43WB 0 4 0 0 0 
TMX18WB 0 4 0 0 0 
TMX20B4 0 2 0 0 0 
Mini Hunter 0 0 75 0 0 
TCX20B4 0 3 0 0 0 
02MM-EE06 0 0 25 0 0 
01MM-DB19 2 0 0 0 0 
01MM-DG21 1 0 0 0 0 
OMX550 2 0 0 0 0 
TCX34WB 0 4 0 0 0 
Not 
established 
     
 
D79;D85 
 
To summarise, householders had more antennas than they knew about. Most believed 
they had one. However, more than four in 10 had a second antenna. As indicated 
later, multiple antennas were often on the same mast, which can make individual 
antennas difficult to see. It is also possible that some people confused the mast with 
the antenna.  
 
The survey suggests householders’ awareness of what an antenna is—or looks like—
is limited. They also need to be made aware of the implications of the restack for 
certain antenna types. 
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Multiple antennas 
The next section of the report describes how some households have used a 
combination of antennas. Out of the total sample of 302, 174 households had only one 
antenna and 128 had two or more antennas. 
 
Table 46 shows the antennas in use in households where there was only one antenna. 
In these households, 77 per cent of the antennas in use were combination antennas. 
 
Table 46 Type of antenna 
  
Households with only one antenna 
  n=174 
  % 
Combination   77 
UHF antenna Yagi  2 
VHF phased array  13 
VHF antenna  7 
UHF phased array  1 
Not established/none  0 
  100% 
 
D82. Antenna type 
 
What is significant is that 20 per cent of these households with only one antenna had a 
VHF antenna—13 per cent had a VHF phased-array antenna and seven per cent had 
a VHF antenna. For Sydney, SBS is transmitted in the UHF band, so those with a 
VHF-only antenna are unlikely to be able to receive SBS. 
 
Table 47 shows antenna types used in households with more than one antenna. In 
households with one antenna, 87 per cent were combination antennas. 
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Table 47 Type of antenna in households with two antennas 
 
Combination 
UHF 
antenna 
Yagi 
UHF 
phased 
array 
VHF 
antenna 
VHF 
phased 
array 
No 
antennas 
Grand 
Total 
 n=158 n=88 n=6 n=27 n=22 n=1 302 
Households with only 
one antenna 
87% 1% 0% 44% 100% 100% 57% 
 
Households with second antenna 
Combination 2% 8% 0% 0% 0% 0% 3% 
UHF antenna 
Yagi 
9% 2% 0% 52% 0% 0% 10% 
UHF phased 
array 
0% 0% 0% 4% 0% 0% 0% 
VHF antenna 2% 30% 50% 0% 0% 0% 11% 
VHF phased 
array 
0% 59% 50% 0% 0% 0% 18% 
Total 100% 100% 100% 100% 100% 100% 100% 
 
D82; D88 Antenna type 
 
For households with only one antenna, the most common type was a combination 
antenna, which receives both UHF and VHF.  
 
Some households have achieved the same effect by using two antennas: 
 Forty-four per cent of households only had a single VHF antenna—the implication 
being that these households were not able to receive channels broadcast in the 
UHF Band. 
 Fifty-six per cent of households with a VHF antenna also had a second UHF 
antenna. 
 Only one per cent of households had a single UHF Yagi antenna. 
 Ninety-seven per cent of households with a UHF Yagi antenna also had a VHF or 
combination antenna. 
In three per cent of cases where a household had a UHF Yagi antenna, the second 
antenna was also a UHF antenna—which may have been facing in a different 
direction, as discussed later. 
Direction of the antenna  
ADT measured the direction of each antenna using a compass. Antennas pointing to 
within 10 degrees either side of 90 were classified as Sydney, while those either side 
of 180 were classified as Illawarra. A small number of others pointed to other 
directions—such as 75 degrees and 105 degrees. For the purposes of this report, 
these antennas were classified as misaligned. The full description of the antenna 
direction for all antennas is in Appendix B. 
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Table 48 describes antenna direction for all antennas at the inspected dwellings. 
Almost all (95 per cent) had an antenna directed to Sydney. 
 
Table 48 Antenna direction—all households 
 All households 
 N=302 
 % 
At least one antenna directed 
to Sydney 
95 
At least one directed to 
Illawarra 
30 
 
D26;D69 
 
Thirty per cent had an antenna directed to Illawarra. Figure 10 shows the distribution. 
 
Figure 10 Distribution map 
  
 
This suggests that some households have one antenna pointing south and one 
pointing east. Table 49 shows the direction of the antenna in households with only one 
antenna only and households with more than one. Virtually all (93 per cent) of 
households with only one antenna had that antenna pointing to Sydney. 
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Table 49 Antenna direction by number of antennas  
 One antenna only Two or more antennas 
 n=174 n=128 
 % % 
Sydney only 93 28 
Illawarra only 0 2 
Both Sydney and Illawarra NA 69 
Misaligned/not established 7 1 
 100% 100% 
 
 
 
Direction of antenna 
Table 50 shows the data another way by looking at the direction of the antennas at 
dwellings that have two antennas. It shows that half of these households with one 
antenna directed to Sydney have their second antenna directed to Sydney as well.  
 
Table 50 Antenna direction of the two antennas (households with two antennas) 
 One antenna points to 
Sydney 
One antenna points to 
Illawarra 
 n=227 n=60 
 % % 
Other antenna points to   
Sydney 14 97 
Illawarra 14 3 
No other antenna 72 0 
 100% 100% 
 
 
 
In contrast, most of those with an antenna directed to Illawarra have the other antenna 
directed to Sydney. 
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Channels watched 
The next section of the report describes the channels received by these Penrith 
households. 
 
When asked about the analog channels they received, almost all households said they 
received Seven (97 per cent), ABC (96 per cent), Nine (96 per cent) and Ten (96 per 
cent). Almost as many (88 per cent) said that they received SBS. 
 
Table 51 Analog channels received 
 All households 
 N=302 
 % 
Seven 97 
ABC 96 
Nine 96 
Channel 10 96 
SBS 88 
Prime 37 
WIN 27 
Southern Cross 7 
Any other 4 
Don’t know 2 
None 1 
 
Q10. Which of the following free-to-air analog channels does your household receive? 
 
Thirty-seven per cent reported they received Prime, and 27 per cent said that they 
received WIN analog.  
 
The number of antennas used by the household correlates with the analog channels 
watched. 
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Table 52 Analog channels received, by number of antennas 
 One antenna only Two or more antennas 
 n=174 n=128 
 % % 
Seven 97 96 
Nine 97 94 
Channel 10 96 96 
ABC 95 96 
SBS 87 91 
Prime 23 56 
WIN 10 52 
Southern Cross 2 14 
Any other 4 3 
None 1 2 
Don’t know 2 2 
 
Q10. Which of the following free-to-air analog channels does your household receive? 
 
Households with two or more antennas were twice as likely to receive Prime (56 per 
cent: 23 per cent) when compared with households with only one antenna. They were 
five times as likely (52 per cent: 10 per cent) to receive WIN, reflecting the greater 
likelihood of these households having an antenna directed to Illawarra. Southern 
Cross differences may have the same explanation. 
 
Households who said they received digital television were asked what digital channels 
they received. Almost all households said they received ABC1 (95 per cent) and Nine 
(95 per cent). One third (36 per cent) said they received WIN. 
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Table 53 Digital channels received 
 All households who said their main television received digital  
 n=284 
 % 
ABC 1 95 
Nine 95 
ONE HD 79 
WIN 36 
Don’t know 2 
 
Q8. Which of the following free-to-air digital channels does your household receive? 
 
The purpose of this question was to confirm at the preliminary interview stage if the 
respondent received digital television (indicated by reception of ABC1 and One HD). It 
was also to assess whether their antenna pointed to Sydney or Illawarra, indicated by 
their reception of either channels Nine or WIN, or both. The result was somewhat 
blurred because, as a result of the full research program, it became clear that people 
living on the edge of Sydney reception or outside Sydney used the names WIN and 
Nine interchangeably. In other words, they may refer to channel Nine in Sydney as 
WIN for historical reasons, or WIN as channel Nine, because they realised that much 
of the WIN content was from channel Nine.  
 
Nevertheless, households with two antennas were more likely to say that they 
received WIN compared with households with only one antenna. Fifty-nine per cent 
households with two antennas received WIN compared with 19 per cent households 
with one antenna. 
 
Table 54 Digital channels received, by number of antennas 
 
(Households who claimed to receive digital television n=284) 
 One antenna only Two or more antennas 
 n=170 n=114 
 % % 
Nine 98 91 
ABC 1 95 94 
ONE HD 75 85 
WIN 20 59 
Don’t know 1 3 
 
Q8. Which of the following free-to-air digital channels does your household receive? 
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Digital usage  
This section of the report describes the quality of television reception experienced by 
Penrith residents. This section starts with the ADT inspector’s observations of 
reception of each channel. 
 
Table 55 shows the results of ADT’s original observation of each channel, for 
households with digital reception. They judged that most received adequate reception, 
while in a small proportion of cases, channel reception was judged inadequate. For 
example, the inspectors judged the reception of ABC 1 to be adequate in 84 per cent 
of dwellings, to be marginal in one per cent of dwellings and to be inadequate in seven 
per cent of dwellings. 
 
Table 55 Digital signal quality by channel 
 Inadequate Marginal Adequate Not established 
ABC1 (Channel 2 and 
21) 
7 1 84 8 
ABC2 (Channel 22) 7 1 84 8 
ABC3 (Channel 23) 7 2 84 7 
ABC News 24 
(Channel 24) 
7 2 78 13 
SBS One (Channel 3) 7 0 79 14 
SBS HD (Channel 30) 7 0 74 19 
SBS Two (Channel 32) 6 1 79 14 
7 (Channel 7) 2 1 90 7 
7mate (Channel 73) 2 1 84 13 
7Two (Channel 72) 2 1 89 8 
Nine (Channel 9) 2 1 89 8 
GEM (Channel 90) 2 2 83 13 
GO! (Channel 99) 2 2 87 9 
TEN (Channel 10) 2 1 89 8 
ONE HD (Channel 1) 3 1 82 14 
Eleven (Channel 11) 2 1 89 8 
TVS (Channel 44) 8 1 60 31 
Prime (Channel 6) 1 0 23 76 
7mate (Channel 63) 1 0 25 74 
7Two Prime (Channel 
62) 
2 0 24 74 
WIN (Channel 8) 2 0 24 74 
GEM (Channel 80) 2 0 25 73 
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GO! (Channel 88) 2 0 26 72 
Southern Cross 
(Channel 5) 
2 0 24 74 
ONE HD (Channel 50) 2 0 23 75 
Eleven (Channel 55) 2 0 24 74 
 
Base: n=251 households with digital receiver (ADT data) 
D9. Channel 
 
The results show that about seven or eight in 10 of these households had adequate 
reception on most channels. However, the ABC channels were rated as inadequate in 
seven per cent of households which is 2.5 to three times more often than channels 7, 
9 and 10. This appears to have been caused by legacy VHF antennas which could not 
receive channel 12.  
 
The category ‘Not established’ was used for channels 7 and 9 for those homes 
receiving the Wollongong Prime and WIN services. In the case of the ABC, ‘Not 
established’ was used in cases where the inspector was not able to make an 
assessment as to the quality of the terrestrial free-to-air reception on the main 
television set within the home as the only available set was connected to Foxtel. The 
household was watching free-to-air channels through Foxtel. SBS also has a relatively 
high proportion rated as ‘Not established’. 
 
ADT noted that differences in quality of reception between similar channels are likely 
to reflect tuning issues or short-term fluctuations in reception quality at the time of 
observation. 
 
Residents were asked whether they had retuned their televisions so that they could 
watch channels such as GEM, GO! or 7Two. A little over half (58 per cent) of main 
televisions with a built-in digital tuner or digital tuner device attached have been 
retuned so the household can watch the new channels. 
 
Table 56 Digital television or set-top box retuned to receive new channels such as GEM, GO! or 7Two 
 Households with digital receiver 
 n=258 
 % 
Yes 58 
No 42 
 100% 
 
Q11. Have you retuned your digital TV or set -top box for the new channels such as GEM, GO! or 7TWO 
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Table 57 Ease of retuning 
 Households with digital receiver who had retuned 
 n=141 
 % 
Very easy 59 
Quite easy 18 
Neither easy nor difficult 6 
Quite difficult 3 
Very difficult 4 
Don’t know 10 
 100% 
 
Q12. How easy or difficult was it to retune 
 
Most people found retuning to be very easy (59 per cent) or quite easy (18 per cent).  
Seven per cent found it quite or very difficult, while 10 per cent did not know.  
 
To summarise this section on observed channel reception, the results show that about 
seven or eight in 10 of these households had adequate reception on most channels. 
The highest inadequate ratings were for TVS channel 4 (eight per cent) and the ABC 
channels (seven per cent). Fifty-nine per cent of those with a digital receiver had 
retuned and most had found this to be very easy.  
 
Overall perceived quality of reception  
Although the observations revealed a generally high proportion of households with 
adequate reception of each channel, ADT’s overall measure of reception quality—
which is based on MER measurements—paints a different picture, as described 
below.
11
 
 
ADT measured the signal from the main television wall plate socket, and assessed the 
overall reception quality as adequate, marginal or inadequate using the definitions in 
Table 58. For combination antennas and two-antenna households, ADT measured 
UHF and VHF reception separately.
12
 
 
11
 The MER of 25 dB includes a margin, so measurements may overestimate the proportion of set-ups with 
inadequate or marginal reception, compared with observed reception quality. However, weather and other 
factors may also make a difference to observed reception. 
12
 If the home had two VHF or two UHF antennas through a wall plate, it was not possible to differentiate 
between the signals from the two antennas. 
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Table 58 Reception quality definitions 
Classification Definition 
Adequate All five channels had MER measurements were 25 dB or above. 
Marginal 
At least one of the five channels had MER measurement of 25 dB or above and 
at least one of the five channels had MER measurement that was below 25 dB. 
Inadequate All five channels had MER measurements below 25 dB. 
 
 
 
Using the definitions of digital quality in Table 58, ADT measured the digital television 
quality to be adequate in half (53 per cent) of these households, and described the 
signal quality for digital as marginal in 40 per cent households (Table 59).  
 
Table 59 Quality of digital and analog television reception  
 Digital television Analog television 
 % % 
Inadequate 7 4 
Marginal 40 76 
Adequate 53 20 
 100% 100% 
 
Base: All N=302 
D72 and 73. Overall quality of digital TV and analog TV 
 
Seven per cent were assessed to have problems with all five channels and were 
therefore judged to have inadequate reception. Analog reception was described as 
marginal in 76 per cent or adequate in 20 per cent of all households. ADT’s criteria 
were stringent and reception rated marginal could have four channels with an MER of 
over 25 dB. 
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Figure 11 Map—overall quality of digital reception 
 
 
 
This data has been drawn from all households including those with no digital tuner. 
Focusing on the digital signal, Table 60 shows the quality of digital reception for 
households that had a digital tuner compared with those that did not. Over half (56 per 
cent) of the households with a digital tuner were assessed as receiving adequate 
digital reception, while 38 per cent had marginal reception. 
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Table 60 Quality of digital television reception, by whether the household has a digital tuner 
 Had digital tuner Has no digital tuner 
 n=251 n=51 
 % % 
Inadequate 6 12 
Marginal 38 45 
Adequate 56 43 
 100% 100% 
 
D72 and 73. Overall quality of digital TV and analog TV 
 
The quality of digital reception seemed to relate to antenna type. Table 61 shows the 
quality of digital reception by the type of antenna. Households with combination 
antennas and those with UHF Yagi antennas were the most likely to have adequate 
digital reception (63 per cent; 56 per cent).   
 
Table 61 Quality of digital television reception by antenna type (net antennas 1 and 2) 
 
Combination  UHF 
antenna 
Yagi 
VHF 
phased- 
array 
VHF antenna UHF 
phased- 
array 
 n=165 n=117 n=75 n=59 n=7* 
 % % % % % 
Inadequate 5 4 7 12 14 
Marginal 32 40 57 39 14 
Adequate 63 56 36 49 72 
 100% 100% 100% 100% 100% 
 
D72 and 73. Overall quality of digital TV 
*Caution small base: indicative only 
 
Also likely to receive adequate digital reception were households with a UHF phased-
array antenna, but the base here is very small. 
 
Households with VHF antennas tended to have the least adequate reception of the 
VHF channels. Seven per cent of households with VHF phased-array antennas and 12 
per cent of households with VHF antennas were assessed as having inadequate 
reception. 
 
Overall, antennas directed to Illawarra were marginally more likely to receive better 
digital reception quality than those directed to Sydney. Sixty per cent of households 
with an antenna directed to Illawarra were assessed as having adequate digital 
reception, compared with 54 per cent of antennas directed to Sydney.  
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Table 62 Quality of digital television reception by antenna direction (net antennas 1 and 2) 
 
Sydney Illawarra 
 n = 287 n =91 
 % % 
Inadequate 7 2 
Marginal 39 38 
Adequate 54 60 
 100% 100% 
 
D72. Overall quality of digital TV 
 
The situation was different for analog reception. ADT assessed analog reception as 
adequate in 43 per cent households with an antenna directed to Illawarra, compared 
with 21 per cent directed to Sydney.  
 
Table 63 Quality of analog television reception by antenna direction (net antennas 1 and 2) 
 
Sydney Illawarra 
 n=287 n=91 
 % % 
Inadequate 4 2 
Marginal 76 55 
Adequate 21 43 
 100% 100% 
 
D73. Overall quality of analog TV 
 
Reception quality can be a function of the condition of the antenna and how 
appropriately it has been installed. Over half of households with adequate digital 
reception had employed a specialist to install the antenna (55 per cent). Those with 
marginal reception were more likely to have moved into a home with an antenna 
already installed (40 per cent). 
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Table 64 Who installed the antenna—by quality of digital signal as measured by ADT 
 Digital reception quality  
 Adequate Marginal Inadequate 
 n= 144 n=109 n=21* 
 % % % 
Specialist/technician 55 24 10 
Already there when moved in 23 40 62 
Installed by other (not 
specialist)  
17 15 14 
Don’t know 5 21 14 
 
Q21. Who installed your external antenna? 
Note that the base for this table is the number of households where residents believed they had an external antenna 
(n=274) 
* Caution small base—indicative only 
 
This was also the case for households with inadequate reception. Sixty-two per cent of 
households with inadequate reception had moved into a home with the antenna 
already installed.  
 
Householders were asked to rate how they perceived the overall quality of the 
reception they received, using the good, poor, bad scale shown in Table 65.  
 
Overall, householders’ perceptions were similar to ADT’s measurements. A little over 
half (58 per cent) of these households described the reception they received as good. 
 
Table 65 Perceived reception quality 
 
Households 
 N=302 
Good, there are no particular problems with 
picture or sound—all channels are generally 
received well 
58 
Poor, there are regular or occasional reception 
problems with one or some channels but not all 
39 
Bad—there are regular reception problems 
across all channels 
3 
 100% 
 
Q14. At the current time, how would you rate the overall TV reception quality you receive? 
 
Nearly four in 10 (39 per cent) households said they had poor reception, meaning that 
‘there are regular or occasional reception problems with one or some channels but not 
all’. 
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To understand more about these households’ perceptions of the reception they 
receive, their assessments have been compared with the ADT measurement of the 
signal (Table 66). The first column shows householders’ rating of their reception in the 
households where ADT assessed the digital reception to be adequate. The middle 
column shows householders’ ratings where ADT assessed digital reception to be 
marginal and the third column shows the ratings for those households where ADT 
assessed the reception to be inadequate. 
 
ADT used objective criteria to classify digital reception quality and this needs to be 
taken into account in interpreting the table. For adequate reception, all five channels 
had to have MER measurements of 25 dB or above. For marginal reception, at least 
one had to have MER of 25 dB or above and at least one had to be below this. For 
inadequate reception, all five had MERs below 25 dB (see Table 58). 
 
The red circles in Table 66 show where there is some agreement between residents’ 
assessments and ADT’s. In most cases where a household had at least one channel 
with 25 dB or above, the householder rated the reception as good. 
 
Some of the households judged by ADT to have inadequate reception considered their 
reception to be poor (27 per cent) or bad (18 per cent). 
 
Table 66 Agreement between ADT’s and respondents’ assessment of digital television reception 
quality 
 ADT measurement digital television quality 
 Adequate Marginal Inadequate 
Residents’ assessment n=161 n=119 n=22* 
 % % % 
Good, there are no particular 
problems with picture or sound—
all channels are generally 
received well 
61 55 55 
Poor, there are regular or 
occasional reception problems 
with one for some channels but 
not all 
37 42 27 
Bad—there are regular reception 
problems across all channels 
2 3 18 
 100% 100% 100% 
 
Q14. At the current time, how would you rate the overall TV reception quality you receive? 
D72 Assessment digital TV quality 
 
However, in other cases householders’ perceptions differed from ADT’s assessment. 
Thirty-seven per cent of households with an ADT assessment of adequate reported 
poor reception, and two per cent of this group said reception was bad. Similar figures 
occurred for households assessed to have marginal reception (42 per cent poor; three 
per cent bad). In contrast about half (55 per cent) of the households with ADT-
assessed inadequate reception considered it to be good.  
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Reasons for these differences include: 
 ADT’s assessments comprise the potential quality that households would have, 
based on their antenna, amplifier, cabling and connections.  
 Respondents were asked about their perceived quality of reception, and may have 
had in mind different television sets around the household, and may not have 
considered reception across all channels—particularly channels that they did not 
tend to watch.  
 Respondents could easily confuse the quality of image that they achieved from 
analog sets around the household, digital reception and even their Foxtel reception.  
 When the MER is under 25 db, the point that the signal becomes unwatchable 
depends on the quality of the tuner. Therefore, households with better quality 
tuners may have been satisfied with their inadequate reception. 
 Different reception quality for different channels was not obvious to some 
householders because they did not look at all the channels.  
 Some may only watch digital television through Foxtel, so they will not be aware of 
the actual digital reception.  
As was the case with ADT’s assessment, householders’ own perception of digital 
quality does not correlate with the direction of their antenna. Fifty-eight per cent of 
households with an antenna directed to Sydney said their reception was good, as did a 
similar proportion (61 per cent) with an antenna directed to Illawarra. 
 
Table 67 Perceived reception quality 
 
Sydney Illawarra 
 n=287 n=63 
 % % 
Good, there are no particular problems with 
picture or sound—all channels are generally 
received well 
58 61 
Poor, there are regular or occasional reception 
problems with one for some channels but not all 
39 38 
Bad—there are regular reception problems 
across all channels 
2 1 
 100% 100% 
 
Q14. At the current time, how would you rate the overall TV reception quality you receive? 
 
Table 68 shows the relationship between householders’ perceptions of quality and the 
type of antenna they had. Householders’ perception of reception quality did not 
correlate with their antenna type, although this has emerged as a potential variable 
according to ADT’s measurements. 
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Table 68 Quality of digital television reception by antenna type (net antennas 1 and 2) 
 
Combination  UHF 
antenna 
Yagi 
VHF 
phased 
array 
VHF antenna UHF phased 
array 
 n=165 n=117 n=75 n=59 n=7* 
 % % % % % 
Good 60 56 60 54 57 
Poor  36 42 39 44 43 
Bad 4 2 1 2 0 
 100% 100% 100% 100% 100% 
 
Q14. At the current time, how would you rate the overall TV reception quality you receive? 
*Caution small base: indicative only 
 
Bands III, IV and V assessment   
Tables 69 to 71 provide ADT’s assessments of the cause of problems with reception 
from Sydney and Illawarra. The base for the Table 69—Band III problems—is all 
households with marginal or inadequate digital television reception with an antenna 
directed to Sydney. The first column gives the combined data for households with 
marginal or inadequate reception. The second and third columns show marginal and 
inadequate separately. 
 
Consistent with the findings of the report, most of the reception problems occurred 
because the household did not have the necessary equipment for the current 
channels. For example, half (51 per cent) of these households with either marginal or 
inadequate digital reception suffered from problems with Band III because they 
needed a masthead amplifier. For households with marginal reception the figure is 44 
per cent and for households with inadequate reception it is a high 78 per cent. 
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Table 69 ADT assessment of the antenna suitability for Band III for households with marginal or 
inadequate digital reception—antenna directed to Sydney 
Households with Sydney 
reception only 
Digital reception 
marginal/inadequat
e 
Marginal  Inadequate 
 n=106 n=88 n=18 
Band III % % % 
No masthead amplifier 51 45 78 
Poor antenna type 45 45 44 
Poor masthead amplifier 8 8 11 
Poor antenna direction  9 9 11 
Poor cabling  8 5 22 
Poor antenna condition 5 3 11 
None of these / not established 15 18 0 
 
D76, Band III Channels 6,7,8,9,9a,10,11,12 
*Caution small base: indicative only 
 
Another eight per cent had problems caused by a poor masthead amplifier—typically 
an old amplifier which will need to be replaced.  
 
Forty-five per cent of households with an antenna directed to Sydney and inadequate 
or marginal reception had the wrong antenna type, which was generally a legacy VHF 
antenna that could not receive channels 11 and 12. Less common reasons were  
 poor antenna direction 
 poor antenna condition and poor cabling.  
Dwellings with inadequate reception tended to suffer from a variety of problems—
combining the wrong antenna with poor cabling, no masthead amplifier or masthead 
amplifier in poor condition, incorrect antenna direction, and poor antenna condition, 
suggesting that the whole antenna system is in a state of disrepair in these dwellings. 
 
Table 70 shows problems with the antenna for Band IV, again for households with 
antennas directed to Sydney that had marginal or inadequate digital reception.  
 
In this case, nearly half (48 per cent) of the problems occurred because of poor 
antenna type, with a slightly smaller proportion (41 per cent) experiencing problems 
with Band IV because they lacked a masthead amplifier. 
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Table 70 ADT assessment of the antenna suitability for Band IV for households with marginal or 
inadequate digital reception—antenna directed to Sydney 
Households with Sydney 
reception only 
Digital reception 
marginal/inadequat
e 
Marginal  Inadequate 
 n=106 n=88 n=18 
Band IV % % % 
Poor antenna type 48 50 39 
No masthead amplifier 41 39 50 
Poor masthead amplifier 5 5 11 
Poor antenna direction  6 7 0 
Poor cabling 3 1 11 
Poor antenna condition  4 2 11 
None of these / not established 18 20 6 
 
D76, Band IV (channels 28-35) 
*Caution small; base: indicative only 
 
Some reception issues were due to other factors, such as the cabling or the direction 
of the antenna. 
 
Finally, Table 71 provides similar data for Band V (channels 36–69).  
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Table 71 ADT assessment of the antenna suitability for Band V for households with marginal or 
inadequate digital reception—antenna directed to Illawarra 
Households with Illawarra 
reception only 
Households with 
marginal/ inadequate 
digital reception  
Marginal  Inadequate 
 n=24* n=21* n=3* 
Band V % % % 
No masthead amplifier 33 38 0 
Poor masthead amplifier 29 33 0 
Poor antenna direction  17 19 0 
Poor cabling 12 10 33 
Poor antenna type 4 0 33 
Poor antenna condition  0 0 0 
None of these 21 14 67 
 
D76, Band V Channels 36-69 
*Caution small base: indicative only 
 
Most households with marginal or inadequate digital reception that experienced 
problems with Band V were diagnosed as having masthead amplifier problems. They 
either did not have one, or had one that needed to be replaced. 
 
Reception inhibitors and advice sought 
Households that judged their television reception to be poor or bad were asked in the 
survey if they had ever sought advice from a technical specialist about it. A small 
proportion (16 per cent) had.  
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Table 72 Whether household had sought technical advice 
 
Topography 
 All households 
who judged 
reception poor or 
bad 
Flat /level Other 
 n=126 n=95 n=31 
 % % % 
Yes have done so 16 19 7 
Have not but will do so 6 6 3 
No have not 77 75 87 
Don’t know 1 0 3 
 100% 100% 100% 
 
Q15. Have you had a technical or antenna specialist investigate the poor/bad reception quality, or will you do so? 
 
Six per cent of respondents stated they intended to. Three in four (77 per cent) had not 
sought advice from a technical specialist and did not intend to. Communication 
material should ensure that households are encouraged to have any reception 
problems professionally assessed. 
 
Table 72 also points out that those households that had sought help tended to live on 
flat or level ground. Nineteen per cent of households on flat/level ground had sought 
technical help, compared with seven per cent in more undulating or hilly terrain. It is 
possible that some of those that did not seek help assumed that the terrain caused the 
problem.  
 
Households that sought technical advice were asked what the technician identified as 
the cause of the problem. In 30 per cent of cases, the technician identified the 
antenna, and in 10 per cent it was the connection.  
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Table 73 Advice given by technical specialist 
 % 
Condition of antenna—worn or old 30 
The area—poor reception area 15 
Landscape / hills / slope etc 15 
Distance from the transmitter site / signal 5 
Connections—cable old / worn out 10 
Other 20 
Don’t know 20 
 
Q16. What did the technician say was the cause of the problem? 
*Caution small base: indicative only 
 
Despite flat and level land, the technician attributed the cause to the landscape or 
distance from the signal in one in six (15 per cent) cases.
13
 
 
ADT also provided an assessment to residents who took part in the study. Table 75 
summarises the advice, where all the antenna categories (for example, install high-
gain antenna or install a wideband antenna) have been collapsed into one—and 
similarly all the masthead amplifier comments have been grouped together. A more 
detailed table is in Appendix C. 
 
ADT advised half the households that they did not need to make any changes. These 
households were judged to have adequate digital reception, as shown in Table 74. 
 
Table 74 ADT recommendations, by quality of reception (summary only) 
 Digital reception quality  
Main comments only All 
households 
Adequate Marginal Inadequate 
 n=302 n= 161 n=119 n=22* 
 % % % % 
Nothing needed 53 99 0 0 
Replace/install new  
masthead amplifier 
22 0 48 51 
Replace / install new 
antenna 
19 0 44 41 
 
D75. Recommendation to the household for improving digital reception. 
D72. Assessment of digital quality 
* Caution small base—indicative only 
13
 While the land immediately surrounding the dwelling may be level, it may also be low-lying, or there may 
be hills or other features between the transmission tower and the dwelling that impact on reception. 
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Nineteen per cent of households received advice about installing or replacing an 
antenna. It was suggested to a similar proportion (22 per cent) that they needed to 
replace or install a masthead amplifier. Forty-eight per cent of households with 
marginal digital reception quality were advised to install or replace a masthead 
amplifier, as were 51 per cent of the households with inadequate reception. 
 
Similar proportions were advised to install a new antenna. 
 
In summary, half (53 per cent) of Penrith households with an external antenna had 
adequate digital reception quality, as assessed by ADT. Forty per cent of households 
had ‘marginal’ reception quality. Seven per cent were assessed as inadequate. Analog 
reception quality was also assessed as marginal for many households (76 per cent). 
The study suggests that households may need to investigate the performance of their 
antennas if their reception is poor. However, only a few Penrith residents had had a 
technical assessment before the survey. As part of the survey process, ADT made 
some specific recommendations to about half of the sample to help them improve their 
digital reception quality. The advice divided almost evenly between the need to install 
or replace an antenna and the need to install a masthead amplifier.  
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Appendix A: Receiver brands 
Table 75 Digital receivers: brands and models 
Brand Model Number 
Acer AT374 1 
AKAI Model not specified 1 
AKAI CT-B32PK8A 2 
Aldi BAUHN AC-42FZ2 1 
Aldi BAUHN AX-42FD1 1 
Aldi BAUHN TV66 1 
AWA Model not specified 1 
AWA 5TB232 1 
AWA B97 1 
AWA LC-47G58 1 
Celestial Model not specified 1 
Centrex CTPL42S4 1 
Changhong Model not specified 1 
Changhong CHL1955BF 1 
DAEWOO DLV32C7 1 
DGTEC Model not specified 1 
DGTEC DDG-HD84 1 
DGTEC DG-FV72 1 
DGTEC DG-HD211 1 
DGTEC DG-HD38 1 
DGTEC DG-HD521 1 
DGTEC DG-HD537 1 
DGTEC DG-HD5UPVR 1 
DGTEC DG-HD771 1 
DGTEC DG-HD84 1 
DGTEC DG-MD81 1 
DGTEC DH2A 1 
Dick Smith/DSE 16315 1 
Dick Smith/DSE Model not specified 2 
Dick Smith/DSE AL-HD282 1 
Dick Smith/DSE G1955 1 
Dick Smith/DSE GH593 1 
Dick Smith/DSE no model number 1 
Digicrystal HDT-95 1 
DVB Terrestrial  Model not specified 1 
Electroview EV19 1 
Hewlett Packard Computer 1 
Highlander DH-2816 1 
Hisense Model not specified 2 
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Hisense HL16V88P 1 
Hisense HL81V68P 1 
Hisense HSLC162GHDI 1 
Hisense  Model not specified 1 
Hisense  HLS16T18PZL 1 
Hitachi 37LD9DTA 1 
HOTCHIP 6HD 2 
JNC Model not specified 1 
KROSS TSK-535TB 1 
LG Model not specified 2 
LG 26LH2D 1 
LG 32L89D-AD 1 
LG 32LD35 1 
LG 32LG3D 1 
LG 32LH2D 1 
LG 37LC2D 1 
LG 37LE75 1 
LG 37LH5YD 1 
LG 42LC7 1 
LG 42LC7D 1 
LG 42LD55 1 
LG 42LY3DE 1 
LG 42PB4D 1 
LG 42PB4D-AA 1 
LG 42PC1DV 1 
LG 42PC1DV-AA 2 
LG 42PX4DV-AA 1 
LG 42PX5D 1 
LG 47LY3DE 1 
LG 52L89DF 1 
LG 55LE53 1 
LG 55LE531 1 
LG 5PD588U 1 
LG 5PK55 1 
LG 5PQD 1 
LG 5PX5D-AB 1 
LG 625X4D-A4 1 
LG DAT-25 1 
LG LST-61P 1 
LG RT328RB 1 
Magnavox MXSTB2 1 
Matchmaster 22mm-STB9HD 1 
MITSUBISHI Model not specified 1 
Myer / MVM Model not specified 1 
NEC Model not specified 1 
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NEC NLT-32HDM1 1 
New Wave THD-169 3 
New Wave THD61D 1 
Palsonic HDSTB3 1 
Panasonic/Viera Model not specified 3 
Panasonic/Viera DMR-EX78 1 
Panasonic/Viera DMR-EZ48V 1 
Panasonic/Viera DMR-XW35 1 
Panasonic/Viera DMR-XW38 1 
Panasonic/Viera DMR-XW55 1 
Panasonic/Viera Panasonic TX-32LXD7A 1 
Panasonic/Viera SOPZM8 1 
Panasonic/Viera TH4251A 1 
Panasonic/Viera TH-42PX6 1 
Panasonic/Viera TH-42V2A 1 
Panasonic/Viera TH5P28A 1 
Panasonic/Viera THL-3242A 1 
Panasonic/Viera TH-L32U2A 1 
Panasonic/Viera TH-L32X1A 1 
Panasonic/Viera TH-L3751A 2 
Panasonic/Viera TH-P42G1E 1 
Panasonic/Viera TH-P42S1A 1 
Panasonic/Viera TH-P42V2A 1 
Panasonic/Viera TH-P42X14A 1 
Panasonic/Viera TH-P42X1A 1 
Panasonic/Viera TH-P65VT2 1 
Panasonic/Viera TU-HDT14A 1 
Panasonic/Viera TX—68P572A 1 
Panasonic/Viera TX-32LXD8A 1 
Panasonic/Viera TX-32LZD8A 1 
Philips  Model not specified 2 
Philips  42PF9641 1 
Rank Arena 32H1FHD1 1 
Rank Arena RASTB1 1 
Samsung Model not specified 5 
Samsung BN59-862A 1 
Samsung C69VF 1 
Samsung LA26A445C 1 
Samsung LA26B45 2 
Samsung LA26R7 1 
Samsung LA3266 1 
Samsung LA32A45C1DXXY 1 
Samsung LA32A65A1FXXY 1 
Samsung LA32B45 1 
Samsung LA32B55K 1 
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Samsung LA32BSSK1F 1 
Samsung LA32C55J1F 1 
Samsung LA32R71 1 
Samsung LA32R81B 1 
Samsung LA32R81BD 1 
Samsung LA37A45 1 
Samsung LA37B53 2 
Samsung LA-46865T 1 
Samsung LA46C55L 1 
Samsung LA4A45 1 
Samsung LA4C85 1 
Samsung LA4R71BOX/5XA 1 
Samsung LA55BBXF 1 
Samsung LED TV (Series 6) 1 
Samsung P542B43PZD 1 
Samsung PS42B43P2D 1 
Samsung PS-42D7HDX 1 
Samsung PS5B65S1F 1 
Samsung Series 6 UA4C69 1 
Samsung UA28C4 1 
Samsung UA32B6VF 1 
Samsung UA46B6 1 
Samsung UA4B6 1 
Samsung UA4B6UFXXY 1 
Samsung UA55C8 1 
Samsung UASSB6VF 1 
Samsung VA4B6VF 1 
Sansui Model not specified 2 
Sanyo 32XR9A 1 
Sanyo 42XR9A 1 
Sanyo LCD-32E3A 1 
Sanyo LCD-32K3TD 1 
Sanyo LCD42XR9A 1 
Sanyo LCP-27A3X 1 
Sanyo LCP-32E3A 1 
Sanyo LLD-4XR1F 1 
Sanyo TUHD1 1 
Sharp/Aquos Model not specified 1 
Sharp/Aquos DV-5L122W 1 
Sharp/Aquos L637D33X 1 
Sharp/Aquos LC32D5X 1 
Sharp/Aquos LC-32L4X 1 
Sharp/Aquos LC32PD5X 1 
Sharp/Aquos LC-37D851 1 
Sharp/Aquos LC37PD5X 1 
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Sharp/Aquos LC-42D77X 1 
Sharp/Aquos LC46D36X 1 
Sharp/Aquos Model not specified 1 
SONIQ QMD21B 1 
SONIQ QMD5IM 1 
SONIQ QSL42T 1 
SONIQ QSL4XT 1 
SONIQ QT16 1 
SONIQ QV16LC 1 
Sony/Bravia Model not specified 3 
Sony/Bravia 32V55 1 
Sony/Bravia 4EX7 1 
Sony/Bravia KDL232EX9 1 
Sony/Bravia KDL-32EX4 1 
Sony/Bravia KDL-32EX5 1 
Sony/Bravia KDL-32V55 1 
Sony/Bravia KDL3W55 1 
Sony/Bravia KDL46245 1 
Sony/Bravia KDL-46HX7 1 
Sony/Bravia KDL46WE5 1 
Sony/Bravia KDL-46XBR 1 
Sony/Bravia KDL-4HX7 3 
Sony/Bravia KDL-4V2 1 
Sony/Bravia KDL-4V4 1 
Sony/Bravia KDL-4V55 1 
Sony/Bravia KDL-4W31 1 
Sony/Bravia KDL-4W37 1 
Sony/Bravia KDL-4XBR 1 
Sony/Bravia KDL4Z45 1 
Sony/Bravia KDL4Z55 1 
Sony/Bravia KDL52EX7 1 
Sony/Bravia KDL-52LX9 1 
Sony/Bravia KLV-46D3A 1 
Sony/Bravia Sony KDL-55EX5 1 
STRONG SRT-5425 1 
STRONG SRT56/ not working 1 
STRONG STER54 1 
TEAC Model not specified 1 
TEAC HD8848 1 
TEAC HDB41 1 
TEAC HDB849 3 
TEAC LCDV3253HD 1 
TEC Model not specified 1 
TEC L32M19 1 
TEVION Model not specified 2 
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TEVION TEV82 1 
TEVION TV85 1 
Tivo Model not specified 2 
Topfield  TF71HT 1 
Topfield  TF7HDPVRT 1 
Topfield  TRF-716 1 
Toshiba/Regza 32AV6A 2 
Toshiba/Regza 37XV5A 1 
Toshiba/Regza 42X3A 1 
Toshiba/Regza 42XL7A 1 
Toshiba/Regza Toshiba/32AV6A 1 
TwinhanDTV Model not specified 1 
VIVID TH-P46S1A 1 
VIVO Model not specified 1 
VIVO LTV32HD 1 
VIVO LTV47FHD 1 
Voxson HD5 1 
Voxson VLCD22D 1 
Voxson VLCD32CT 1 
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Appendix B: Antenna direction 
Table 76 Direction of antenna (degrees) 
 N=428  
Degrees %  
0070 0  
0075 1  
0080 0  
0085 2  
0090 63  
0095 6  
0097 0  
0100 2  
0105 0  
0110 2  
0150 0  
0170 0  
0175 0  
0180 21  
0190 0  
Not established 1  
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Appendix C: ADT’s diagnosis  
Table 77 ADT’s assessment 
Base = all households N=302 % 
This property has adequate digital TV reception. No remedial work is required. 53% 
It is recommended that a new masthead amplifier be installed. 9% 
It is recommended to install a new high gain antenna and a new masthead amplifier. 8% 
It is recommended to install a new high gain antenna. 8% 
It is recommended to install a new wide band antenna. 4% 
It is recommended to relocate the antenna to higher area on the roof or on a taller mast to receive 
a stronger signal from the Sydney transmitter towers. 2% 
It is recommended to install a new wide band antenna and a new masthead amplifier. 2% 
It is recommended to install a new antenna and a new masthead amplifier. 1% 
It is recommended that a high gain TV antenna and a masthead amplifier be installed. 1% 
It is recommended to install a new masthead amplifier. 1% 
It is recommended that an endorsed TV antenna technician check for cabling faults from antenna 
to the wall plate. 1% 
It is recommended that the antenna be re-aligned and a masthead amplifier be installed. If this 
does not rectify the problem it is recommended to install a high gain antenna. 1% 
It is recommended that a new masthead amplifier be installed and the antenna be redirected. 1% 
It is recommended that a new masthead amplifier be installed and consider replacing the antenna. 1% 
There was a problem recording measurements at this property. It is recommended that an 
endorsed TV antenna technician check for cabling faults from antenna to the wall plate. 1% 
It is recommended that a new antenna and masthead amplifier be installed. 1% 
It is recommended to replace the existing wideband antenna with a new high gain antenna. 1% 
This property only has a VHF antenna facing Sydney. It is recommended to install a new UHF 
antenna. <1% 
It is recommended to install new wideband masthead amplifier. <1% 
It is recommended that the antennas be realigned and to be further apart. <1% 
It is recommended to install a new high gain VHF antenna. <1% 
This property is in an area of poor TV reception area. Reception may be improved by installing a 
taller mast for the antenna and by installing a new masthead amplifier. <1% 
It is recommended to relocate the antenna to higher area on the roof or on a taller mast to receive 
a stronger signal. It is also recommended to install a masthead amplifier. If this does not rectify the 
problem install a high gain antenna. <1% 
It is recommended to install a new high gain UHF antenna. <1% 
To provide adequate signal to a number of dwellings within this property, it is recommended to 
install new masthead amplifier and a number of distribution amplifiers to improve the digital TV 
signal at the remote points. <1% 
This property has adequate digital TV reception. While no remedial work is required at this time, 
consideration should be given to replacing the antenna in the future.  <1% 
It is recommended to install a new high gain antenna and a new masthead amplifier. It is further 
recommended to recable the house using RG6 cable and installing ‘F-type’ connector wall plates. <1% 
It is recommended that an endorsed TV antenna technician check for cabling faults from the UHF 
antenna to the wall plate. <1% 
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It is recommended that wide band masthead amplifier be installed. <1% 
It is recommended that a UHF band antenna be installed to receive SBS Sydney or replace the 
wide band masthead amplifier. <1% 
It is recommended that the existing old antenna be replaced with a high gain antenna and new 
RG6 cabling be installed from antenna to F-Type wall plates. <1% 
It is recommended that a new high gain antenna be installed. <1% 
It is recommended to replace the existing wideband antenna with a new high gain antenna and a 
masthead amplifier. <1% 
There was a problem recording signal measurements at this property. It is recommended that an 
endorsed TV antenna technician check for cabling faults from antenna to the wall plate and install 
a new wideband antenna. <1% 
It is recommended that an endorsed TV antenna technician check for cabling faults from the UHF 
antenna to the mast amplifier to the wall plate. <1% 
It is recommended to relocate the antenna to higher area on the roof or on a taller mast to receive 
a stronger signal from the Sydney transmitter towers and install a new masthead amplifier. <1% 
It is recommended that the existing damaged masthead amplifier be replaced with a new 
masthead amplifier. <1% 
This property did not have an antenna to receive free-to-air digital TV. It is recommended that a 
new digital TV antenna be installed. <1% 
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Appendix D: Penrith antenna 
research report—example 
Figure 12 Example of ACMA Penrith antenna research test report 
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